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Bailey Boiler Control Panel for a 300,000 Ib. per hour pul- 
verized coal fired boiler. Both combustion and three-element 
feed water controls are based on accurate measurements made 
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1 Profit From the Experience of Others 


It is likely that plants of the type you 
are considering are being already operated 
at optimum performance by Bailey Boiler 
Control. When you select Bailey Controls, 
you profit from this experience and get the 
benefit of the latest refinements in appli- 
cation. Over 8,000 boiler units have been 
equipped with Bailey Controls during the 
past 10 years. These units range from 3,000 
to 1,000,000 Ib. per hour capacity and oper- 
ate at pressures from 75 to 2500 psi. They 
are fired by pulverized coal, stokers, oil, 
gas, mixed fuels and waste fuels. 


@ Call In Qualified Engineers 


Bailey Engineers are qualified by train- 
ing and experience to consult with you on 
both the theoretical and practical aspects 
of your boiler control problems. These 
specialists in combustion, measurement, and 
automatic controls are conveniently located 
in over 30 industrial areas throughout the 
United States and Canada. Your local Bailey 
Engineer stands ready and willing to apply 
the Company’s know-how to your plant. 


@ Specify a Dependable System 


Records indicate that compressed air is 
a reliable operating medium. Unlike elec- 
tricity or oil, it continues effective for a time 
after power failure. 


BAILEY METER COMPANY 


IVANHOE ROAD CLEVELAND 10, OHIO 


fer Steam Plants 


by meters located on this control panel. 


Bailey Boiler Controls are sturdy air- 
operated units which function in accordance 
with accurate measurements made by 
Bailey Meters. 


@ Avoid Make-Shift Applications 


The wide selection of both measuring 
and controlling elements offered by Bailey 
Meter Company provides complete flexi- 
bility of control application. The correct 
combination of these elements does a thor- 
ough job without excessive equipment. 


@ Insure Smooth Operation 


Coordination of related control systems 
such as combustion, feed water, steam 
temperature, and condensate flow insures 
against costly disturbances in plant oper- 
ation. Proper coordination improves control 
action, increases safety of operation, reduces 
auxiliary power required and reduces 
storage capacity needed in heaters and 
boiler drums. 


@ Be Sure You Can Get Service 


Users of Bailey Control have but to call 
on the nearest branch office of Bailey 
Meter Company to secure the services of 
a trained engineer. 


For Your Plant 
If you want details write for a copy of Bul- 
letin 15-D, or ask a Bailey Engineer to call. 


comBuUsTION 
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Wr. COBEAN’S idea of friction is a battle between the sexes. 
But if you are a manufacturer, your idea of friction is certainly the 
battle between moving parts. 


Here is where ball bearings fit into your picture . . . They operate 
with less friction, therefore permit higher speeds, mean 
faster production—lower costs. Let New Departure, world’s 
largest maker of ball bearings, help you bring down pro- 
duction costs. Write for technical literature. 


@ A native of Gettysburg, 
Pennsylvania, Sam Cobean 
edited the comic magazine 
at the University of Okla- 
homa, as a preliminary to 
becoming a contributor of 
droll, amusing cartoons to 
national magazines. 


Nothing Rolls Like a Ball 


NEW DEPARTURE 


BALL BEARINGS 


NEW DEPARTURE °* Division of GENERAt MOTORS CORPORATION ¢ BRISTOL, CONNECTICUT © BRANCHES IN ALL PRINCIPAL CITIES 


MECHANICAL ENGINEERING, March, 1948, Vol. 70, No. 3. Published monthly by The American Society of Mechanical Engineers, at 20th and Northampton Sts., Easton, Pa. Editorial and 
Advertising departments, 29 West 39th St., New York 18, N. Y. Price 75¢ a copy, $7.00 a year; to members and affiliates, 50¢ a copy, $4.00 a year. Postage to Canada, 75¢ additional, to foreign 
ountries $1.50 additional. Entered as second-class matter December 21, 1920, at the Post Office at Easton, Pa., under the act of March 3, 1879. Member of the Audit Bureau of Circulations, 
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| “IN EVERY TYPE © 


Each of these streamlined Enco Baffles was designed 
to provide maximum steam output with minimum 
fuel consumption in a different type of water-tube 
boiler. 

Long sweeping curves maintain a smooth cross flow 
of gases across every square foot of heating surface. 
Eddy currents, bottlenecks and dead gas pockets are 
eliminated—draft losses are cut to a minimum. Soot 
; blowers work more effectively, less steam and less 
time are needed for cleaning. : 


Enco Streamline Baffles are individually designed and 
engineered to the exact requirements of your boiler. 
Experienced Enco-trained crews take charge of the 
installation. 

The 18-page Enco Bulletin, BW44, shows how en- 
gineers throughout industry have gotten higher boiler 
efficiency and increased steam production through the 
use of Enco Streamline Baffles. Why not write for 
your FREE copy today? 


¥ 


IGNITION SYSTEM 


ENCO AUTOMATIC COMBUSTI 


| 


ENGINEER COMPANY 


75 WEST STREET, NEW YORK 6, N. Y 
Canadian Representativ 
J. Raskin, Ltd., 370 Rachel E., Montreal, 
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@ Yes, Klipfel Float Valves are dependable; on the job 
at all times, assuring reliable constant liquid level 
control. Illustrated is type No. 77, especially recom- 
mended wherever a tight-closing float valve is 
required for an open tank, supplied with water at 
low or high pressure. Also available as a 

lever valve, No. 773. 

Other types of float valves, single or double seated, 
for other uses, are described and illustrated in 
Bulletin No. 344. Complete with construction details, 
dimensions, weights, applications, etc. 


Klipfel Automatic Regulating Valves are sold 
through wholesalers everywhere. 


KLIPFEL ECONOMY 


MANUFACTURING ... FOR LOW COST, | 


COMPANY BIG VOLUME pumpine | 


Hamilton, Ohio 


@ For drainage, irrigation, flood control projects, con- 
denser water circulation, and other services requiring 
the pumping of large volumes of water, Economy Hori- 
zontal and Vertical Axial Flow Pumps afford the utmost 
in low cost operation. Available with either propeller or 
mixed flow runners. Heads from 5 to 70 feet, designed 


to handle capacities from 500 to 150,000 G. P. M. 
60-inch Economy 
Address Dept. CM-3 for Catalog No. G845, which Vertical Axial 
offers complete information on standard units. And if Flow Pump. 


your problem is a special one, remember that Economy's = «ore 


staff of hydraulic engineers is always at your service. 


AUTOMATIC REGULATING VALVES 
| 
g } 
= 
HAMILTON, OHIO 
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The hungry, profit-consuming “Dust Hog of Industry” always takes 
the count when he meets up with PANGBORN Dust Control Equip- 
ment. The cases shown here are typical examples. PANGBORN has 
enabled these plants to turn their dust losses into profits, through 
salvage of waste materials and increased efficiency of workers with 
better working conditions. 

These are just four cases picked out of a survey among PANGBORN 
users. A substantial percentage of those users surveyed said their 
systems were practically paying for themselves in direct reclamation 
of dust by-products. 

A PANGBORN “Dust Pocket Survey” of your plant by experienced 
PANGBORN engineers at no cost to you may reveal similar oppor- 
tunities to turn dust losses into profits. For complete information on 
Pangborn Dust Control Equipment, write for Bulletin 909A: 


PANGBORN CorRPORATION, 289 Pangborn Bivd., Hagerstown, Md. 


Turns Dust Losses Into Profits 


DUST 
CONTROL 
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The top illustration shows the Sarco Float-Thermostatic Steam Trap on 
slashers in a textile mill—now operating satisfactorily after many 
months of condensate difficulties. The same story has been told and 
retold by users of similar machines in the paper and dyeing industries. 


At the right is a section of a new and very modern rug mill which chose 
the reliability of Sarco FT traps and Strainers for its extensive air con- 
ditioning hook-ups because the engineers had seen their worth proven 
on other jobs for many years. 


In the dyeing, chemical and food industries, four entirely different types 
of Sarco Steam Traps are combined with various forms of Sarco heat- 
ing and cooling controls to provide efficient team work that can't be 
beaten. 


Even on unit heaters, radiators and steam lines it is important to select 
the right steam trap or control. The Sarco representative near you will 
be glad to study, select and recommend the combination that will speed 
production and reduce fuel costs in your plant. 


saRCO COMPANY, INC. 
L Represented in Principai Cities 
375) Empire State Building, New York 1, WN. Y. 


SARTO CANADA, LTD., TORONTO 5, ONTAMO 
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Proved Dependability—Sealed bearings tested by 
running for thousands of hours in a whirlwind of fine 
emery dust. Condition of bearings and lubrication 
inspected periodically to check on performance in 


this grueling test. 


4 
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Meet the motor you can install in 
1947... and forget until 1952! It’s 
the new Westinghouse LIFELINE 
Motor, with prelubricated ball bear- 
ings that require no greasing for five 


years or more. 


We say “five years or more” —but 
that’s being modest. In the hot, 
lint-laden atmosphere of textile mills, 
the first motors with prelubricated 
bearings have been in practically 
continuous operation for the past 
8 to 10 years. None has ever been 
greased. Recent inspections showed 
all bearings and grease to be in good 
condition. 

If you operate large numbers of 
motors, or must mount them in 
hard-to-reach places, prelubrication 
means substantial savings in mainte- 
nance costs. Design engineers and 


Westinghouse 


OFFICES EVERYWHERE 


PLANTS IN 25 CITIES... 


MORE PRODUCTIVE POWER FOR INDUSTRY 


LIFELINE MOTOR 


plant layout men are given new 
freedom . . . to locate motors for 
maximum efficiency, instead of ac- 
cessibility or ease of lubrication. 
Don’t overlook the LIFELINE’S 
other outstanding features—less 
space per hp than any other standard 
motor, rugged all-steel frame, im- 
proved windings, new quietness and 
smoothness. It’s the greatest ad- 
vance in 50 years of motor design. 


* * * 


FOR ANY ELECTRIC DRIVE PROBLEM 
. . . Westinghouse offers the right equipment 
and application help. For help on your special 
problems, contact your nearest Westinghouse 
office, or write for “Motor and Control Selec- 
tor Guide”, J85001. Westinghouse Electric 
Corporation, Department T, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. J-85001 
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AND GREASE RETENTION | 
| CONTA 


WIDE TYPE PLYA-SEAL BALL BEARING 


c you can simplify complicated assemblies . . . elimi- 
nate parts... then you can cut out machining opera- 
tions. Costs of both manufacture and maintenance come 
down. That’s why manufacturers have said that Fafnir 
did a lot of things at one time when they developed the 
Wide Type Plya-Seal Ball Bearing. It has its own grease 
chamber and breather provision. Contaminants can’t 
get in and grease can’t get out. 

It’s a single row bearing in a double row width. 
Plenty of room for extra grease, plus room for grease 
expansion due to aeration under high speeds. Better 
shaft support... no slippage. Full face on inner ring 
for complete shouldering. Three-piece seals . . . synthe- 
tic rubber washers supported between two steel retain- 


MOST COMPLETE LINE IN AMERICA 


ing rings to prevent buckling or bulging. Proof against 
common contaminants and temperature extremes. Seals 
easily removed and replaced as frequently as desired 
without injury to bearing or seals. It’s a ball bearing 
you can tuck away inside a machine and forget for years, 
yet it’s ready for complete inspection in a minute. 

Still another opportunity for machine designers, 
product engineers, manufacturers to cut out unneces- 
sary parts, to cut costs, to build extra dependability and 
minimum maintenance into their machines. Your in- 
quiry about the new Fafnir Wide Type Plya-Seal Ball 
Bearing will receive prompt attention. Fafnir engineers 
will work mind-to-mind with your engineers. The 
Fafnir Bearing Company, New Britain, Conn. 
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Parts have smooth surfaces when Lukens Head-Shapes 
are used; they are ready for finishing. No need for a 
rough turning operation, so you cut machining time 
and save labor. 

Products are neat and trim. Sections can be 
thinner and products lighter when Lukens Head- 
Shapes replace bulky castings. You are dealing with 
rolled steel plate—of known strength and dependability. 

Designers who plan their products around Lukens 
Head-Shapes make it possible for manufacturers to 
increase their output without a corresponding in- 
crease in floor space, machinery or labor. Lukens does 
the initial forming job, giving them a head start on 
production. 

Many Lukens Head-Shapes are now in stock. 
Hundreds of dies for making others are available. 
For help in adapting Lukens Head-Shapes to your 
designs, write to Lukens Steel Company, 402 Lukens 


Building, Coatesville, Pennsylvania. 


FOUR INCHES TO OVER EIGHTEEN FEET IN DIAMETER 


A Lukens Head-Shape 
forms the base of this floor 
fan, manufactured by 
Dayton Electric Mfg. Co. 
of Chicago, Ill. 
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HUTCHINGS STATION 


THE DAYTON POWER & LIGHT COMPANY 


i 


HE C-E Unit illustrated here is one 
To two such units now in process 
of fabrication for the O. H. Hutchings 
Station of The Dayton Power & Light 
Company at Dayton, Ohio. 

The installation will be of the Semi- 
Outdoor Type. 

Each unit is designed to produce, 
at maximum continuous output, 
500,000 Ib of steam per hr at 1350 
psi and a total temperature of 950 F. 

The units are of the 3-drum type 
with 2-stage superheaters. Furnaces 
are fully water cooled with closely 
spaced plain tubes and are of the 
basket-bottom type. C-E Economizers 
and Ljungstrom Air Heaters follow 
the boiler surface. 

Pulverized coal firing is used em- 
ploying C-E Raymond Bowl Mills 
and Vertically-Adjustable, Tangential 
Burners. This burner arrangement, in 
conjunction with Montaup-type by- 
pass dampers, assures accurate con- 


trol of superheat temperatures. 
B-148 


4} 


200 MADISON AVENUE - NEW YORK 16, N. Y. 
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The new Mode! BL-310 
Strain Measuring Equip- 
ment with Brush Direct 
Inking Oscillograph 


@ Here's a strain measuring device that produces 
records immediately for interpretation. The Brush 
“STRAIN ANALYZER" consists of a Model BL-310Strain 
Amplifier and the Brush Direct-Inking Oscillograph. 
It's completely self-contained, requiring only two ex- 
ternal strain gage connections, one dummy gage and 
one active gage cemented to the piece being tested. 
The equipment records either static or dynamic 
strains (up to 100 cps) and is phase sensitive so that 
sense as well as magnitude of the measured strains 
can be read from the record. The “STRAIN ANA- 
LYZER” is readily calibrated for individual gages so 
that the strain can be read from the chart directly 
in microinches per inch. 


Immediate RECORDS STRAINS! 


When used with Baldwin Southwark SR-4 Gages of 
120 ohm resistance, the maximum sensitivity of the 
unit is 10 microinches per inch strain per chart 
division pen deflection. An attenuator switch changes 
the sensitivity in the following steps: 10, 20, 50, 100, 
200, 500, 1000 and 2000 microinches per inch per 
division. While specifically designed for the 120 ohm 
gage, the equipment can be used for higher resis- 
tance gages. It is also applicable for use with any 
resistance sensitive pickup and can be used to record 
pressures, temperatures, accelerations, forces, etc., 
provided the equipment is calibrated in the terms of 
the particular pickup used. 


Investigate the "STRAIN ANALYZER.” 


Write today for detailed specifications... 


DEVELOPMENT CO. 
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LEAKPROOF JOINTS FOR LIGHT WALL TUBING 


Long, smooth 10° flare provides greater seal- 
ing surface. No shearing action; tubing is 


actually strengthened. 


Only single flare needed for any tubing. 


Up to 2000 flares a day on inexpensive flaring 


machine. 


FLARED TUBE FITTINGS 


Approved by Underwriters’ Laboratories 
for all hazardous gases and liquids. 


H* YOUR DESIGN THINKING shied away from light 
wall tubing applications when vibration and 
high pressure were present? It needn’t if you specify 
Superseal fittings. The Jaeger Mfg. Co. tested these 
flared tube fittings exhaustively. One of the tests 
was on a gasoline engine driven compressor, which 
was run at full throttle for six hours at 600 p.s.i. 


GRINNELL COMPANY, INC. 


Executive Offices: Providence 1, R. I. 


Branch Warehouses 


Philadelphia 34, Pa 
Sacramento 14, Cal. 
St. Louis 10, Mo. 

St. Paul, Minn. 

San Francisco 7, Cal. 
Seattle 1, Wash. 


Kansas City 16, Mo. 
Long Beach 10, Cal. 
Los Angeles 13, Cal. 
Milwaukee 3, Wis. 
Minneapolis 15, Minn. 
New York 17, N. Y. 
Oakland 7, Cal. 


Atlanta 2, Ga. 
Charlotte 1, N. C. 
Chicago 9, Il. 
Cleveland 14, 0. 
Cranston 7, R. I. 
Fresno, Cal. 
Houston 1, Tex. 


They were convinced that Superseal fittings make a 
leakproof joint unaffected by vibration, perform 
entirely satisfactorily with welded steel tubing using 
only a single flare. As a result, Jaeger now standard- 
izes on Superseal fittings for 4 compressor sizes. 
Investigate Superseal fittings. Write for new Cata- 
log 4-R, “Grinnell Superseal Flared Tube Fittings”. 


MECHANICAL ENGINEERING 


: | 
| 
e | 
ri | 
| 
0, 
m 
| 
of 2 
G pl Marcu, 1948 - 11 | 
| 


Streamlined and rugged, the Model 40 Case assures the 
greatest operating life for controller mechanisms, and the 
greatest flexibility in unit combinations. Yet it is also the 
most compact controller case available. Even the manual 
control panel is enclosed — saving panel space and in- 
stallation time. 

This new case is of cast aluminum, with all parts resist- 


FOR THE ADVANCED 
ENGINEERING FEATURES 


or M-40 contROLLeRs 


Manual Control Subpanel is 
inside the case — saving '; or 
more of valuable panel area. 


ant to corrosion. Special design keeps dust out when a 
flush door is opened. New compression door gasketing 
keeps gas and moisture out. New hinge permits removal me most compact record- 
of door without tools or removal of case from panel. New ing controller available. 
cam-type latch is extra strong, positive in action, flush with 
door. The five-coat enamel finish is hand-rubbed and infra- 
red baked for durability and appearance. A~ 
This improved case is just one of the reasons why the 
Foxboro Model 40 is the most-wanted pneumatic controller 
ever developed — why more than 6000 units have already 
been delivered! Write for Bulletin 381. The Foxboro Com- CHECK THESE 
pany,182 Neponset Ave., Foxboro, Mass., U.S. A. FEATURES TOO 
@ Permaligned Construction 
@ Simplified Adjustments 
- @ Interchangeable Units 
@ Wide-range Variable Reset 
and Derivative Resistances 
@ Simplified Control Relay 
— overload protected 
@ 4-Position, ‘‘Bumpless” 
Transfer Switch 
®@ Exclusive Ball Linkage 
CONTROLLER 
THE ONLY CONTROLLER WITH Toumalipeod CONSTRUCTION 
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didn't know you 


people 


Fill in to suit 


We have been in business now for 58 years and yet quite 
often some good customer of our says — “Why, I didn’t 
know you people made friction clutches!”” Or the excla- 
mation might cover skip hoist drives, car pullers, door 
hoists or any one of many other Jones products. 

In dealing with our suppliers we often find our- 
selves in the same position. We establish certain buy- 
ing habits and it sometimes comes as a shock to find 
that a firm right around the corner may have just 
the services or the products we need. 

We therefore present the group of catalogs shown 
below with the thought that some one of them may 
help you solve some problem that has just come up. 


W. A. JONES FOUNDRY & MACHINE CO. 
4427 Roosevelt Rd., Chicago 24, Ill. 


WORM. HELICAL 
SPEED REDUCERS 


HERRINGBONE — WORM — SPUR (— GEAR SPEED REDUCERS 
PULLEYS © GEARS ® Y-BELT SHEAVES ® ANTI-FRICTION 
PILLOW BLOCKS © FRICTION CLUTCHES © FLEXIBLE COUPLINGS 


Marca, 1948 - 13 


% 
| 
N 
| 
d 
Any, or 
Catal of hese Jo 
No. Seng °” reg 
Ones Ves; | 
71~ Jon One Spe : 
N Cd Reg | 
75 nd Mol, ld “cers 
Jones w, ed To BA, 
Orm Cth | 
Jone Spe 
No Ss Spur Ge ‘ed 
Jon ar Speeg ers | 
No Worm G Reduce, Un; 
No 5 'Ction CI ducer. if 
No. 56 Xible 
—~Jone Yplin wy. 
Jo Sing p; | 
4 
MEcHANICAL ENGINEERING | 
| 


CHAMBERSBURG, PENNSYLVANIA 


SONS COMPANY, 


BRANCHES BOSTON, MASS. : NEWARK, N. J. PITTSBURGH, PA. CLEVELAND, OHIO DETROIT, MICH. 
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SPHERICAL BEARING BASE | 
AND HUB SPLINE FACES 


You 


COUPLING 


OU can forget about coupling shutdowns once you’ve installed 

all-steel Fast’s self-aligning Couplings in your plant. There’s 
nothing to wear, nothing to fail in a Fast’s. Even the load-carrying 
oil is protected by an exclusive “‘rocking bearing”’ (shown in circle). 
This bearing is exc/usive in providing a positive metal-to-metal seal 
against wear-producing moisture, dust and grit. The bearing is also 
exclusive in its correctly engineered position which allows freedom 
of movement to compensate for misalignment because its spherical 
base has the same axis as the hub spline faces. No perishable pack- 
ing rings are used. That’s the “‘big idea’’ that helps Fast’s Couplings 
give you uninterrupted power transmission! 

We have a complete line of couplings for immediate delivery. 
When you buy any one of them, you buy years of top engineering 
experience, Koppers’ high standard of workmanship and unexcelled 
coupling service that assures a ready source of spare parts, no 
matter how old your couplings may be. Result: longer machine life, 
lower upkeep costs, minimum shutdown losses. For full information 
on Fast’s, the original gear-type coupling, fill out the coupon 
below and mail it to: Koppers Co., Inc., Fast’s Coupling Dept., 
263 Scott St., Baltimore 3, Maryland. 


r 
5 SEND FOR FREE CATALOG giving detailed descriptions, 
engineering drawings, dimension and capacity tables, 
and typical installation photographs for the many 


types of Fast’s Couplings. Fill out this coupon and 


mail it to: Koppers Co., Inc., Fast’s Coupling Dept., 


Se / 3 Q lignin oe; 263 Scott St., Baltimore 3, Md. 


COUPLINGS 
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Whether your problem involves insulation resistance, conductor resist- 
ance, or ground resistance, there’s a ‘‘Megger’’ Testing Instrument to 
help you . . . quickly, easily, accurately. 


For your problem INSULATION RESISTANCE 


Four different types, and many ratings of ‘‘Megger”’ Insulation Testers 
are available for use on all types of electrical apparatus, including 
generators, motors, cables, transformers, switch-boards, appliances, wiring; 
telephone, telegraph and radio equipment. For detecting grounds and 
short circuits; for determining the presence of moisture, dirt, oil and other 
detriments to insulation. For tests while drying out moisture, and for 
periodic tests to forestall breakdown. 


For your problem tx CONDUCTOR RESISTANCE 


Use one of many ranges of ‘Megger’’ Ohmmeters for field, shop and 
laboratory measurements of ohmic resistance of coils, resistors, circuits, 
rheostats, appliances, etc. Or, use the ‘‘Ducter’’ Low Resistance Test 
Set for very low resistance measurements of contacts, soldered joints, 
bus-bars, armature coils, series field coils, transformer windings and 
bonding resistances . . . a truly unique set for field measurements that 
reads as low as .0O0001 ohm. 


For your problem ix GROUND RESISTANCE 


There’s the 'Megger’”’ Ground Tester for measuring 
resistance to earth of ground connections, such as 
generating stations, substations, transmission towers, 
lightning arrester grounds, etc. Also for earth resisti- 
vity and special ground resistance measurements in 
studies of inductive coordination, in electrical protec- 
tion of pipe lines and in geophysical prospecting. 


Whatever your resistance measurement problem, 
you'll find a ‘‘Megger’’ Testing Instrument, de- 
signed and engineered to fit your specific problem, 
fully described, fully illustrated in one of our many 
“Megger”’ bulletins. Write, stating your problem. 


JAMES G. BIDDLE CO. 


Electrical and Scientific Instruments 
1316 ARCH STREET-PHILADELPHIA 7, PA. 
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When your spring specifications call for 
extra close limits, accuracy at different load 
tests, tricky bends or end treatment—it’s 
no simple matter to meet them—without 
costly second operations—unless ..... 


+ + « « Someone gives those specifications a 
good going over for production problems. 
Here at Wallace Barnes are men who know 
how to utilize machinery, materials and 
methods to get the results you want, in the 
fewest operations. This knowledge, applied 
in the early stages of your design, may also 
simplify your problems—or help to avoid 
costly and unnecessary motions. It’s worth 
a try; next time you plan a spring, let us 
help, too! 


Burnes SPRINGS 


SMALL STAMPINGS * WIRE FORMS * HAIRSPRINGS * COLD ROLLED SPRING STEEL ee 
WALLACE BARNES COMPANY 
BRISTOL, CONN. 


DIVISION OF THE ASSOCIATED SPRING CORP. 
AND IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONTARIO 
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MSGILL 


MULTIROL 
SE series 


exclusive MSGILL design provides 


ol protection / 


The exclusive design of McGILL SE Series of MULTIROL Bearings has not only increased 
load capacity and eliminated loose retaining rings, but in addition has actually created an 
unusual lubrication seal that provides extra protection against destructive foreign particles. A 
groove that retains lubricant is built into the inside diameter surface of the roller 
retaining end shoulder. This lubrication wall, acting against the inner race O.D., 
increases the sealing effect of the precision tolerances between these shoulders 
and the inner race. 


Multirol SE Series Bearings in standard shaft sizes of % to 9% 
inches are used extensively in many well known machine tools, pumps, 
polishing machines, power shovels, presses, etc. —- giving users a high degree of 
precision performance and longer bearing life. 
The SE bearings are one of several Multirol Bearing Series built by the manufacturers 
of McGILL Precision Ball Bearings. Consult McGILL engineers for helpful recommendations. 


Write for Bulletin SE-47 con- 
taining complete engineering 


data. McGILL Manufacturing 
Company, Inc., 202 North = 
Lafayette Street, Valparaiso, 


Indiana. TRADE MARK 
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that means Definite 
Savings for You! 


JOY 
AXIVANE FAN 
APPLICATIONS 
Apartment Houses Hospitals 
Aircraft Hotels 
Air Conditioning Systems Humidifiers 
Auditorium Ventilation 
Automotive Kitchens 
Leundries 
Boiler Draft 
Mines 
Plants O8 Burners 
Pneumatic Conveyors 
Dehumidifiers Front view—showing 
Diesel Engine Cooling compact simplicity of 
Dryers Residence Heating design. 
Dust Collectors 
Schools 
Evaporative Condenser: Ships 
Stokers 
Vacuum Cieeners 
Hay Driers 
Hair Dryers Wind Tunnels 


Write for our new complete Bul- | ass | 
letin describing the Joy Axivane 
Fan and the “Series 1000” stock ‘Series 1000” is a line of stock fans with an unequalled 


° range in size and volume. 
line. Now ready. This means quick delivery, and low maintenance, 


together with all the advantages of this remarkable 
Troller designed fan, such as—compactness, self-en- 
closed motor, on-the-job adjustable biades,less weight, 
less cost to install—a truly outstanding fan engineering 
achievement. 


| 
| 
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GENERAL OFFICES: HENRY W. OLIVER BUILDING ITTSBUR: 22, on 


ANNOUNCING 


G-E electronic amplidyne, showing 
covered amplifier panel on right. 


fication. It can be applied to the control of motors 
from !4 hp to 200 hp. Check Bulletin GEA-4889. 


Now, in one “package” you can have all the advantages 


of versatile amplidyne control plus a matched-to-the- 


job electronic amplifier. For machine tools and other 


motor-driven equipment, this new electronic ampli- 


dyne provides an easily applied, one-unit means Of 


Electronic 


obtaining any desired combination of— ompleyne 
220/440 


Stepless, variable speed PL 
| 
Maintenance of speed with overhauling loads contrat voltoge | | 
| 


Fast, smooth acceleration with protective current 


limit 


The G-E electronic amplidyne is practically instan- 
This schematic drawing shows the relationship of the electronic 
amplidyne to a driven machine. 


ELECTRIC 


taneous in response and can provide very high ampli- 


GENERAL 
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If you are looking for a device to accu- 
rately regulate the timing of a machine 
motion—"dwell time” at the end of a 
stroke on a drill press, for example, or 
“tarry time” at the end of carriage travel 
on a grinder—you want a G-F electronic 
timer. Its repetitive accuracy is good— 
within 1/120 of a second. Each timer has 
a 20 to 1 range of adjustment which is 
stepless. Five types are available with 
overall timing ranges from .045 to 120 
sec. All timers operate on 115- or 230- 
volt power. Check Bulletin GEA-2902. 


Overloading and failure of structural parts 
in industrial machinery may be avoided 
with G-E magnetic strain-gage equipment. 
These gages are easily installed and eco- 
nomically versatile (one gage can be used 
repeatedly in many locations). The gage 
head may be mounted to give it ample 
support against normal vibration or shock. 
Amplifying equipment is not essential. Two 
types are available—for measuring slowly 
varying or rapidly varying strains. Check Bulletin GEA-3673. 


SEE IT! THEN YOU'LL KNOW IT! 


More and more designers are using elec- | 

tronic control because of its accuracy, 

versatility and compactness. A thorough 

knowledge of its theory and application 

will enable you to incorporate it profit- 

ably in your equipment. To help you and 

your organization learn quickly the fun- 

damentals of electronics, General Elec- 

tric offers a complete visual training 

course — twelve half-hour slide films 

with records, individual lesson guides keyed to the film, and a manual 
for the course instructor. Complete details in Bulletin GES-3303. 


NOW READY! 3 New Thy-mo-trol Bulletins 


G-E Thy-mo-trol—the drive which provides d-c performance from 
a-c power plus wide-range stepless speed control, controlled torque 
and excellent speed regulation—attracted much interest at the 1947 
Machine Tool Show. We've prepared three new bulletins describing 
Thy-mo-trol drive. Each publication gives you all the basic facts about 
Thy-mo-trol drive in concise, easy-to-file form. Check Bulletin GEA- 
4849 (‘4 to '4 hp drive), GEA-4714 (34 to 714 hp drive), or GEA- 
4847 (10 to 30 hp drive). 


/, OPEN (DRIPPROOF) 
TRI/CLAD INDUCTION MOTORS 


General Electric is glad to announce to machinery builders 
that it will now deliver Tri-Clad open (dripproof) induction 
motors on an off-the-shelf basis! In other words, shipment of 
your Tri-Clad motors will start almost as soon as your order 
is received. The available range of ratings is 1 to 20 hp (a few 
ratings in this range require a slightly longer delivery period). 
So, if you need induction motors now, call or write your nearest 
G-E sales office today. We'll be glad to tell you how soon your 
Tri-Clad motors will be shipped. For more information on 
Tri-Clad induction motors and the job they can do for you, 
check the coupon below. 


71 
t 
' 


GENERAL ELECTRIC COMPANY 
Apparatus Dept., Section D 668-59, Schenectady 5, N. Y. 
Please send me the following bulletins: 
GEA-4889 Electronic Amplidyne 
GEA-3992 Tri-Clad Induction Motors 
GEA-2902 Electronic Timer 
GEA-3673 Magnetic Strain-gage Equipment 
GEA-4849 Thy-mo-trol Drive (%4 to Y2 hp) 
GEA-4714 Thy-mo-trol Drive (% to 7/2 hp) 
GEA-4847 Thy-mo-trol Drive (10 to 30 hp) 
_ GES-3303 Industrial Electronics Training Course 
CONSULT YOUR SWEET’S! You'll find ‘‘everything electric’ 
for machinery manufacturers in the General Electric section. 
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SILBRAZ* joints 


Silbraz joints, made with Walseal* 
valves, fittings and flanges, actually 
make a “one-piece pipe line” of brass, 
copper, or copper-nickel I.P.S. pipe 
or tubing .. . leaky joints are com- 
pletely eliminated, and maintenance 
costs are reduced to the minimum. 
A Silbraz joint is silver-brazed — 
not soldered. This modern pipe joint 
will not creep or pull apart under any 
} condition which the pipe itself can 


withstand . .. vibration or corrosion 
will not affect it. A Silbraz joint is 
designed to have a tensile strength 
equal to about three times standard 
weight brass pipe, and the pipe will 
fail before the joint will pull apart. 

For full information about Silbraz 
joints made with Walseal valves, fit- 
tings and flanges, see your nearby 
Walworth distributor, or write for 
Circular 84. 


*Patented — Reg. U. S. Patent Office 


WALWORTH 


valves and fittings 


60 EAST 42nd STREET 


NEW YORK 17, N. Y. 
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ICKERS 


HYDRAULIC POWER UNITS 


onsolidate and Simplify your tlydraulic System into 
ONE COMPLETE UNIT 


These Units are individually designed for each job to include all necessary 
pumps, valves, intermediate piping, oil reservoir, motors, controls, etc., 
and all needed hydraulic accessories (oil filters, air cleaners, oil level 
gauges, etc.) in one self-contained and compact package. Hydraulic con- 
nections to the machine are grouped in a conveniently located manifold. 

Hydraulic design is simplified immeasurably. A complex circuit is de- 
livered in a “package” ready to attach and operate. Savings in installation 
and maintenance costs alone make the unit well worth while. Another 
important advantage is the sole responsibility of Vickers Inc. for the 
complete hydraulic actuating circuit. Every Unit has the benefit of experi- 
enced assembly and is pretested at the factory so that it is ready for 


immediate operation. 


Ask for Bulletin 47-45 describing the many advan- 
tages of Vickers Custom-Built Hydraulic Power Units. 


IGINEERS AND BUILDERS OF 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1500 OAKMAN BOULEVARD e DETROIT 32, MICHIGAN 
Sales Engineering and Service Offices: ATLANTA @ CHICAGO e CINCINNATI @ CLEVE- 
LAND e DETROIT e LOS ANGELES e NEWARK e PHILADELPHIA e¢ ROCKFORD 
ROCHESTER SEATTLE ST. LOUIS e TULSA WASHINGTON WORCESTER 


3320 


OIL HYDRAULIC ‘oun SINCE. 1921 
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Guesswork as to which gear to use is eliminated when you 

have a Twin Disc Hydraulic Torque Converter on your excavator... 
your yarder or loader . . . or on your oil well drawworks. 

A Twin Disc Hydraulic Torque Converter automatically selects 
and transmits the correct output torque and speed for varying loads 
within its working capacities . . . allows your engine to run at its most 
efficient speed. Balance between output torque and speed is automati- 
cally accomplished without any mechanical speed change. Also, the 
cushioning effect of the hydraulic unit protects both the engine and 
the driven parts against destructive shocks. 

Write the Twin Disc Clutch Company, Racine, Wisc., for Bulletin 
No. 135A which tells the complete story of the advantages obtainable A Twin Disc Hydraulic 
when a Twin Disc Hydraulic Torque Converter is installed. Twin 

Disc CLuTcH COMPANY, Racine, Wisconsin (Hydraulic Division, bi 
(Lysholm-Smith type). 


Rockford, Illinois). 


Heavy Duty 
Power Take-off 


Shift 
: ‘Clutch | : — Clutch Marine Gear 
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a new partner in creating 


You Get Finest Prints From Your Dry Diazo 
Equipment With Helios Papers, Cloths, Film 


Drafting, Reproduction, 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes, 
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users of dry positive reproductions frequently make drawing changes 0" 

transparent intermediate originals, rather than on original drawings Such 

changes easier and quicker on Heliost transparent prints, made on either 

of the amazing new K&E products— Helios Tracing Cloth or Helios albanized™ “4 5 ae 

Paper _because YOU can actually eras? image lines from them with an ordinary 

soft ink oF typewriter eraser. No inconvenient, eradicating fluids 

are needed: 

You can make positive line reproductions prints on opaque Helios 

papers OF cloth—directly from original drawings layouts, letters, documents, 

forms. Or else you can save Your originals and reproduce your positive line ¥ es 

working prints directly from positive line intermediate originals, made on Helios * Eos 

transparent papers cloth or films. These Helios materials are available in rolls et Tage 

or cut sheets and they co" be printed and developed in the dry diazo process — Bone 

machine are now using: 

More than any other reproduction process for & room use, the manv- 

facture of diazo process materials demands, from start to finish, the ytmost “a cases 

chemical and technica! skill. For this reason: new K&E plant was established 

to manufacture all the ‘mage-forming components essential to Helios products: 

Helios Positive printing, DFY Developing Reproduction Materials are offered to 

you with the assurance that they conform In every way K&E standards: 

Write to Keuftel & Esser CO- Hoboken, N. J. for samples to test on YOUF own ae peat 

equipment, or ask your nearest K g, E Dealer oF K&E Branch for o demonstration: a oe 

Once you tried Helios. you will agree that it pays be positive with Helios! 

| KEUFFEL & ESSER 

NEW yORK ° HOBOKEN, N. J. 

LOS ANGELES ° MONTREAL 

bw 

| 


o men whose production ... whose payment . .. whose purchases 
are measured by weight, the name “Fairbanks-Morse” is a guarantee 
of unfailing accuracy. 


Modern Fairbanks-Morse Scales have added the advantages of 
automatic weighing and push-button recording to almost every con- 
ceivable weighing operation — including, no doubt, some similar 


to yours. 


Ask a Fairbanks-Morse engineer about the latest developments in 
weighing instruments for your job at hand. 


FAIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES + DIESEL ENGINES « STOKERS + SCALES » MOTORS » GENERATORS + PUMPS * RAILROAD MOTOR CARS ond STANDPIPES » FARM EQUIPMENT » MAGNETO! 


28 - Marcn, 1948 MECHANICAL ENGINEERING 


— 
| 
At 
Mi 
Mc 
M 


BRUNING 


CHARLES BRUNING COMPANY, INC. 
Since 1897 
CHICAGO . 


Atlanta « Boston « Cleveland + Detroit * Houston «+ Kansas City 
Milwaukee « Newark « Pittsburgh * St. Louis * San Francisco « Seattle 


NEW YORK ° LOS ANGELES 


Drafting Machines + Industrial Drawing Sets + Slide Rules + Erasing 
Machines «+ Refillable Draftsman’s Pencils and many other products 


* Answering Your Questions About Bruning 
BW Direct Process Prints 


Q. Are BW prints 
easy to make? 


A. It’s as simple as A-B-C to make a BW positive 
print directly from your originals! Simply place 
your transparent or translucent original in con- 
tact with a sheet of sensitized BW paper—then 
feed both into a BW machine. From the printing 
unit, the sensitized paper is directed to the 
developing unit. In a few seconds, you get a 
positive BW Print—black or colored lines on 
a white or tinted background—ready for use. 


Q. Are BW positive prints lasting? 


A. BW Prints are exceptionally durable. They will 
not smear or smudge, and are not bleached by 
cutter coolants when used in the shop. For extra 
durability, you can make BW Prints on card- 
weight paper or on cloth. BW Prints, too, are 
odorless— pleasant to work with—and, when 
filed with other reproductions, will not cause 
them to fade. 


Q. Is the BW process versatile? 


A. Decidedly! You can reproduce not only tracings, 
but office forms of all kinds made on translucent 
paper—charts, maps, graphs, designs, bulletins, 
posters, etc. Bruning BW Prints can be used in 
all departments of your business from engineer- 
ing through purchasing, sales, traffic, research 
and advertising. You can get Bruning equipment 
to fit your needs, whether you produce a few 
prints a day or hundreds. 


CHARLES BRUNING COMPANY, INC. 

4728-58 Montrose Avenue 

Chicago 41, Illinois 

Gentlemen: I want to know more about Bruning BW Prints and equip- 
ment. Please send me information. 


Company 


Street 
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MoroReouceR 


"VERTICAL 
MoroRepuceR 
SPEED REDUCERS OF EVERY 
SIZE AND RATIO ate made by 


Every type and size of gear driven speed reducer is made by us, including the new Philadelphia 4 
Speed Change Gear Units. We'll gladly send you a comprehensive catalog regarding any particular 
type of Speed Reducer in which you may be interested, — just write for same on your business letterhead. 


GEAR WORKS INCORPORATED Industrial Gears and Speed Reducers 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. ___ LimiTorque Valve Controls 
NEW YORK «+ PITTSBURGH + CHICAGO ... IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 
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Transmission 
Drive Shaft 


Muscles! Muscles of steel—the fiber-like 

flow line structure inherent in wrought 

metals which is directioned, controlled an@™ 
concentrated at points of greatest shock anda 
stress by forging metal in closed impression 
dies. No other method of fabricating parts utilizes 
fully the fiber-like flow line structure of wrought metals. | 


Forgings reduce parts failures and protect you and 

your customer from unpredictable emergencies. 
Forgings provide rapid assembly of complex parts we ; Tool Part 
by welding adaptability of widest range; forgings ag 
permit reduction of dead weight because maximum 

strength and toughness is obtainable in lighter sec- What a Forging has 
tional thicknesses. There is no substitute for the that can't be duplicated 
metal quality and cost reducing advantages of forg- 

ings. A recheck of every stressed part, as well as 

simple handles and levers, frequently reveals oppor- 

tunities to improve a product, to reduce the cost of —— 
machining and finishing, to speed up assembly. Con- Rewer Shovel 
sult a forging engineer while the part is in the design What a Forging has 
stage because it is important that the design utilize that can’t be duplicated 
fully the fiber-like flow line structure obtainable in 
‘forgings—muscles of steel that can’t be duplicated. 


that can’t be duplicated 


Gear Blank 
for Truck 
Transmission 


DROP FORGING ASSOCIATION 
605 Hanna Building * Cleveland 15, O. 


(0 Booklet on “Metal Quality — Hot Working Im- 


proves Properties of Metal.” 
“Drop Forging Topics.” A 0 C A T i 0 


605 HANNA BUILDING + CLEVELAND 15, OHIO 
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Permanent 
Magnets 

Do it Better 


Electrocardiographs 


To build a better instrument for vital diagnosis, Beck-Lee 1. To increase the efficiency of the instrument by in- 


crease 


graphs, requested our engineers to cooperate in the electromagnet. 
: design of a permanent magnet to replace an electro- 3. Reduce weight of complete unit. 
3 magnet to accomplish these objectives: 4. Reduce cost of unit. 


The resultant design—the permanent magnet illus- The Indiana Steel Products Company offers you an ex- 
ceptional permanent magnet design service. A consultation 


trated —produced these results: with our engineers may develop unexpected savings and 

1. More than 20,000 gausses produced in air gap increased efficiency in your product through the use of 
by our Alnico V magnet—a field strength more a. 
than 20% greater than that produced by electro- 
magnet —resulting in increased sensitivity in the 
instrument. 

2. Greater accuracy due to steady field; current 
fluctuations affect electromagnetic field. 


3. Manufacturing and operating costs reduced by 
eliminating need for costly direct current supply. 


Reduced weight of complete unit. 


THE INDIANA STEEL PRODUCTS COMPANY 


PRODUCERS OF ‘PACKAGED ENERGY" 
6 NORTH MICHIGAN AVENUE CHICAGO 2, ILL. 
DD} SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 


© 1948, The Indiana 
Steel Products Co. 
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DELIVERY 


Simple construction — 
easy to service 


For Machine Teol-and Other St 


Oilgeat Feed Pump is 4 tempact patkayed’ unit designed. 

> the application ci Sewer to a machine tool, procems 
oat or other straight line distallation. Controhis an- 

only pushbuttons to be mounted 
iting side of your machine. The Feed Pump itself mats. 
wherever space is available, either as part of your: MAIL 
"eed Pump is installed simply by connetting two pipes to. 
'e detuble acting cylinder.and hooking up the solenoids with, 
‘tom and: dimit switch contrejis, 
able delivery pumping element, rapid traverse gear pump, 

@pereted control and relief valves are inteqraly 

ec There is NO mechanical control linkage ..: 

pipes or valves. Valves and units can be serviced without 

cegting pipes cr draining the oil reservoir. 

4 vide range-of feed rates is provided by the new Oilgear Feed 

Feed rate te established by the yolume of oi delivered by 

pump. Amy. pre-set feed rate is maintained consistently through- 

ut the despite variations im load or changes im resistance. 

new Oilgear development mainfains constant feed efficiency over 
“9 periads of service, THE OLLGBAR COMPANY, 1307 W, to 
Puce Street, Milwaukee 4, Wi 


NES MOTORS, TRANSMISSION 


W. Bruce St., Milwaukee 4, Wis. 


Oilgear Type “JK’’ Feed Pump. 


4 
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The above 300 gallon Vacuum "A&G" Buttermilk Machine used in 
a Baltimore, Md. creamery was fabricated from "18-8" chromium- 
Nickel stainless steel by Jensen Machinery Co., Inc. 


Even the /east contamination by bacteria spells D-A-N- 
G-E-R to processors of milk. 


The faintest contamination from products of corro- 
sion may affect the taste. 

And that’s why chromium Nickel austenitic stainless 
steel is used for so many pasteurizers, storage tanks, sur- 
face coolers, piping and other units for the dairy prod- 
ucts industry. 

Easy to keep hygienically clean, standard “18-8” stain- 
less is highly resistant to foodstuffs, atmosphere, most 
organic and a great many inorganic chemicals, and to 
dyes and sterilizing solutions. 

In addition, for many applications in various fields 
where resistance to corrosion, impact, wear and abra- 
sion are required, “18-8” permits cutting bulk and dead 
weight without sacrificing strength or durability. Its 
great resistance to both high and low temperature effects 
is especially valuable. 

Leading steel companies produce stainless steel con- 
taining Nickel in sheet, strip, bar and tubular form. A 
list of the sources of supply will be furnished on request. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


This Jensen Parallel-Type fan 
cooler made of "18-8" chromium- 
Nickel stainless steel is easy to clean and keep clean. 


SERVICE < 


> EMBLEM OF 
\ 


TRADE MARK 


Over the years, International Nickel has accumulated a fund of 
useful information on the selection, fabrication, treatment and 
performance of engineering alloy steels, stainless steels, cast irons, 
copper-base and other alloys containing Nickel. This information is 
yours for the asking. Write for “List A” of available publications. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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The Master's Touch 


(Mp. Rowell also provided the photograph which was used as the cover of our February, 1948, issue.) 
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Junior or Associate? 


HE membership of The American Society of Me- 

chanical Engineers is made up of three groups of ap- 
proximately equal size, each representing a different 
stage of professional maturity. They are the Student 
Members, the Junior Members, and the members of all 
other classes. That the Society is so rich in its resources 
that the young men outnumber men of maturity at least 
two to one is a fortunate circumstance, because from 
this great reservoir of human energy, intelligence, and 
enthusiasm will come the leaders and the workers in the 
ranks in whom future developments in the profession, 
in industry, and in the nation will originate and by whom 
they will be carried forward. 

These two great bodies of younger men have much to 
contribute. The men who are now in school preparing 
for engineering careers are being subjected to an educa- 
tional program that is richer and broader than any 
heretofore offered. The experiences of generations of 
progress in engineering education are bearing fruit in the 
curricula that our schools are offering. The environment 
of the college was never before so fully charged with 
seriousness of purpose and a desire for accomplishment. 
The environment of the industrial world was never be- 
fore so cordial to engineering graduates, nor has the 
world ever before been so confident or so hopeful that 
engineers can provide leadership, not only in engi- 
neering affairs but in civic, economic, and social areas 
as well. The need particularly of this nation to retain 
its foremost position in production and in advancing the 
standards of living and to maintain its democratic in- 
stitutions, its freedoms, and its rich and varied op- 
portunities for the development of the individual has 
never been as great as it is now. Upon youth rests a 
heavy burden; and we can take comfort in the thought 
that the schools are doing their utmost to prepare young 
engineers to take up this burden. 

Junior members of engineering societies are also singu- 
larly fortunate. Before the first World War an engi- 
neering graduate, on taking his first job, frequently 
found it wise to keep silent about his being college bred. 
Today, the great industrial organizations are bidding 
against one another for the services of these young men, 
and an engineering degree is almost an essential to get- 
ting a job. Never before have young engineers been so 
well paid. An increasing number of industrial organiza- 
tions offer training courses, encourage their young men 
to work for advanced degrees, and in some instances 
grant leaves of absence for this purpose. The engineer- 
ing fraternity, through such organizations as the Engi- 


neers’ Council for Professional Development and the 
local, state, and national societies, are deeply concerned 
with the professional training of recent engineering 
graduates and afford means by which they may prepare 
themselves for registration and for self-development. 

Youth has much to offer. It has confidence in itself 
and its destiny. It has energy and enthusiasm. It is 
rich in idealism. It has courage. Its heart is warm. 
Particularly in the fields of science and engineering, it 
contributes many if not most of the new ideas in highly 
specialized fields. Youth is a season of high produc- 
tivity and intense activity. It is the season of hope 
and ambition. But it passes quickly into the season of 
maturity. 

Engineers of maturity have other tasks and other con- 
tributions to make to their profession. Theirs is the 
responsibility of maintaining a going concern, of keep- 
ing a rapidly moving world in dynamic balance. In the 
best of them knowledge has ripened into wisdom; ex- 
perience has tempered judgment. Their maturity is 
enriched by a sense of perspective and the spirit of 
understanding. They have been disciplined in the school 
of reality, and their matured ambitions, hopes, and 
confidence are sustained by faith and an acquired sense of 
values. 

In the continuous procession from the season of youth 
to that of maturity and ripeness of years, the young man 
of today becomes the mature man of tomorrow. Noone, 
least of all the man himself, knows just when the youth 
changes into the man, until suddenly it is realized that 
the change has been made. The change is necessary 
and inevitable; but the tragedy of living comes when the 
promise of the youth is not fulfilled in the man, when 
the maturity is delayed or fails to appear, when the man is 
sidetracked from the normal growth curve. Avoidance 
of this tragedy is the responsibility of the man himself, 
but his colleagues and associates can aid him to dis- 
charge it. 

It is fortunate for engineering that the national so- 
cieties are concerned about young men. At the 1947 
ASME Annual Meeting President O’Brien took as the 
subject of his address, “‘Accent on Youth,’’ and this 
address, published in our January issue, has been com- 
mended by older and younger men alike. Junior Mem- 
bers of ASME are organized, and they maintain a ‘‘Junior 
Forum” in the ASME News Section of this magazine. 
That forum, too, has been noted with approval by 
members replying to our reader-interest survey. From 
both age groups comes testimony to the interest of older 
men in their youthful colleagues and associates. 

One area within which ASME Junior Members are 
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making a permanent contribution is seldom mentioned. 
That is the Transactions of the Society. A recent sur- 
vey of the papers published in ASME Transactions and 
the Journal of Applied Mechanics over a period of three 
years shows that while men in the Member and higher 
grades produced 211 papers, Junior Members produced 
75. This record is in itself a remarkable tribute to 
youth and is convincing evidence of the virility of the 
younger members of the Society. At an early age they 
have placed their colleagues of all ages in their debt. 
They have made an auspicious start. Their rate of 
growth is steadily upward. No one need fear that the 
sources of our engineering literature will dry up when the 
Junior Members are thus actively engaged in the writing 
of technical papers. 

It is a good sign when youth is impatient to become 
mature, when it is restless to cast off the garments and 
titles of its season to assume those of older men. Per- 
haps the very name of the grade of membership these 
young men hold is inappropriate and due for change. 
Traditionally, these young engineers have been called 
Junior Members. Is there a paternalistic implication of 
juvenility about this term which creates a barrier be- 
tween young men of promise and their more mature 
colleagues? Surely, the mature man thinks of the 
young man as an associate, as, indeed, he is in most 
Cases. 

This is a question to which the Committee on Pro- 
fessional Recognition of ECPD has been giving study, 
and the recommendation has been made that the engineer- 
ing societies discard the term junior member and sub- 
stitute for it the more appropriate term associate member. 
If the suggested change will help to convince young 
engineers that the older members of the profession 
recognize them as associates or colleagues, it cannot be 
too quickly put into effect. Whatever the term may be, 
young and mature engineers are associates profession- 


ally. 


Clifford B. Le Page 


LIFFORD B. LE PAGE, whose death occurred 

suddenly on Jan. 15, 1948, while he was attending 
a committee meeting in Hartford, Conn., had been as- 
sistant secretary of The American Society of Mechanical 
Engineers since 1918. He was in charge of the Tech- 
nical Department of the Society, and under his super- 
vision were the activities of the Society in the fields of 
standards, power test codes, safety, and research. At 
the time of his death he had a staff of 15 persons, and 
with them was responsible for the work of more than 200 
ASME technical committees. The Society's interests 
in these matters in some 15 other committees and organi- 
zations with which the ASME collaborates were also 
under his charge. 

Although the Society began early in its development 
to engage in what were later to be known as technical- 
committee activities, by far the major portion of its 
work in this area was organized and carried out during 
the 30 years of Mr. Le Page's service. The current 
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list of these technical committees contains only a few, 
notably the Boiler Code Committee and a couple of 
standards committees, that were organized prior to 1918. 
Mr. Le Page's duties involved consultation and guidance 
during the formative stages of committees, their organi- 
zation and selection of personnel, supervision of staff 
service to them, which included the preparation of codes 
and standards, and constant contact with them to en- 
courage and speed their efforts. 

It would be futile to estimate the hundreds of com- 
mittees and thousands of committeemen who were as- 
sociated with Mr. Le Page in the important work he 
directed. It was a work which required energy and en- 
thusiasm to organize and administer, tact and judgment 
to carry forward, and clear thinking and meticulous 
care in execution of detail. The broad knowledge of 
fundamental subject matter which is characteristic of 
the scholar and the refinement of bearing and behavior 
which mark the true gentleman were notable quali- 
ties which his friends and associates admired in Mr. 
Le Page, and never failed him, even in the heat of argu- 
ment and debate. 

Mr. Le Page was born in New York, N. Y., was 
graduated from the Stevens Institute of Technology in 
1902, and subsequently received a master’s degree from 
that institution. From 1902 to 1921 he was on the 
teaching staff of the Institute, first as instructor and later 
as assistant professor of physics. As assistant secretary 
of ASME he was active in national and international 
standardization, codification, and research, and in con- 
nection with his work he made numerous trips abroad 
from 1925 to 1938. During World War II he was a 
part-time consultant on standardization matters in the 
Conservation Division of the War Production Board. 
His thirty years of service have left their mark on engi- 
neering progress. 


Reader-Interest Survey 
- a lapse of several months Mecuanicat En- 


GINEERING is re-establishing the reader-interest 
survey which proved to be so helpful to the editors dur- 
ing the first seven months of 1947. Decision to continue 
the survey was based not only on the value of the initial 
experience but to get opinions of readers on two features 
which have been added to the magazine. These are the 
“‘Junior Forum,’’ conducted by and in the interests of 
junior members of ASME, and the ‘‘ASME Technical 
Digest’’ which was established on the first of the year as 
a feature of the new ASME publication plan that went 
into effect on that date. 

With the resumption of the survey it is hoped that the 
response will be as generous and as helpful as it was last 
year and that the Publications Committee and the 
editors can get an estimate of the value of the two new 
features, the “‘Junior Forum’’ and ‘‘ASME Technical 
Digest.’’ If you are one of those to receive a card dur- 
ing the next few months, the editors hope you will fill 
it out so that they may be in a better position to con- 
duct the kind of a magazine you wish to read. 
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FIG. 1 WEST ELEVATION OF LABORATORY AND POWERHOUSE 


LABORATORY for 
GAS-TURBINE DEVELOPMENT 


Significant Features of Facility Operated by Westinghouse 
Electric Corporation 


By WINSTON R. NEW 


MANAGER, WESTINGHOUSE AVIATION GAS TURBINE LABORATORY, SOUTH PHILADELPHIA, PA. MEM. ASME 


ARLY jet-propulsion engines of the author’s company 

were produced without recourse to development facil- 

ities other than those owned by the corporation before 
the United States entry into the war. In the closing months of 
1943, it was increasingly apparent that large additional engi- 
neering-development facilities were essential to continued 
sound pioneering of all forms of gas-turbine motive power. 
Accordingly, early in 1944, under the sponsorship of the 
Bureau of Aeronautics, U. S. Navy, the corporation agreed to 
design, erect, equip, and put into operation a gas-turbine com- 
ponent-development laboratory. 

The purpose of this paper is to present significant features 
and details of operation of this laboratory which is powered 
and equipped to be a practical working entity of high utility. 
The selected capacity for component development is large 
enough to be representative of anticipated average-size propul- 
sion units, and yet small enough to be free of the unwieldiness 
inherent in test equipment designed for the largest units which 
may be built. 


WHY A COMPONENT-DEVELOPMENT LABORATORY IS NEEDED 


The useful output of a gas-turbine power plant is dependent 
upon the performance at all altitudes of a compact high-heat- 


Contributed by the Aviation Division and presented at the An- 
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release combustor and upon the difference between the large 
powers handled by the turbine and compressor. Accordingly, 
it is sensitive to changes in the efficiency of any of its com- 
ponents. Complete engine tests are essential to establish over- 
all performance, but are of very limited use in analysis of func- 
tioning and design improvement of major individual parts. 

The compactness of an aviation gas-turbine power plant 
makes it difficult to obtain reliable single values of fundamental 
component performance from assembled engines operated on a 
test stand or ina plane. Extended characteristics of the com- 
ponents are entirely beyond reach ig the absence of provisions 
for separating and independently controlling flows, torques, 
speeds, pressure ratios, and other prime variables. Progress in 
improvement requires the availability of facilities for full- 
speed and high-power testing of separate components under 
simulated operating conditions. Admittedly, this requires 
expensive testing machinery of considerable power, and the 
dissipation of large quantities of heat, but it appears to be the 
only attractive way in which the required information can be 
made available. The development of improved gas-turbine 

propulsion units is therefore very intimately dependent upon 
the provision of adequate component-testing laboratories. 


OBJECTIVES, CAPACITY, AND AVAILABLE POWER 


Keeping flexibility paramount in a study of the factors in- 
volved, decision was reached on provision for full-scale tests 
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on all components of a power plant of 4000-hp net output. This 
capacity in no way represented an upper limit of interest to 
military aviation, nor is it now a practical maximum defined by 
procurable rotor forgings for simple Joule-cycle machines. 
More powerful than any aircraft-engine developed as of 1943, 
the selection appeared big enough to avoid significant scale ef- 
fect in development tests; and of great importance with regard 
to time, effort, and material, adequate power immediately ad- 
joined the proposed laboratory site. In Fig. 1 the laboratory 
is shown at the left, the powerhouse at the right of the stack. 
Both are properties of the Reconstruction Finance Corporation, 
U.S. Government. 

The powerhouse was erected in 1940 as part of the company’s 
factory expansion under the sponsorship of the Bureau of 
Ships, U. S. Navy, to meet the needs for steam turbines for the 
cargo and tanker fleet. It contains two stoker-fired boilers, 
each rated at 75,000 lb per hr of steam at 600 psig and 800 F 
total temperature. Over two thirds of this capacity was de- 
mand reserve for turbine tests with a low use factor subject to 
control. It was evident that another load with similar char- 
acteristics could be carried on a schedule eliminating concurrent 
peaks. This, and proximity to large existing underground 
river-water intakes and discharges fixed the laboratory location 
and obviated prolonged studies to justify selection of the steam 
plant for the flexibility of variable-speed turbines over probable 
lower first cost of electric drives. 


LABORATORY GENERAL PLAN AND STRUCTURAL ARRANGEMENT 


The laboratory, shown diagrammatically in Fig. 2, contains 
essentially four functional subdivisions, i.c., (1) high-power 
turbine, (2) high-power compressor and low-power models, 
(3) variable-pressure combustion, and (4) accessories, lubrica- 
tion, and mechanical development. The areas, headroom, 
craneways, rail, and road connections indicated, convey the 
physical size of plant, and equipment handled. Notations in 
Fig. 2 reveal the principal power and cooling requirements 
with heating steam, sanitation provisions, shop compressed 
air, etc., omitted. 

Support, machinery layout, and operational requirements for 
the high-power areas form a problem more closely resembling 
steam-powerhouse than aviation-engine test-cell design. At 
least two generally acknowledged essentials of the latter-type 
structure, however, influenced plans and specification for this 
part of the building. These are segregation of control, obser- 
vation, and recording of test operations from machinery space, 
and enforced avoidance of explosion and fire hazard where 
large flows of volatile fuels necessarily traverse this space. 
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FIG. 2 DIAGRAMMATIC PLAN OF LABORATORY 
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The remote-control requirement rests on protecting personnel 
from the dual hazards of development tests unavoidably en- 
croaching safety limits, and intolerable noise. For insistence 
on this provision early in the planning, we are indebted to our 
sponsor. 

Continuous foundation for the high-power test machinery 
comprises a surface formed by planed steel rails embedded in 
three parallel rows of reinforced-concrete bents, 7 ft 6 in. center 
to center on either side of the control room. The floor level so 
defined is 14 ft above grade, and all steam, oil, fuel, and auxiliary 
piping and much of the functional air and combustion-prod- 
ucts piping are below this floor level, a condition unobtainable 
where wide continuous bedplates are used. The cutaway view 
in Fig. 3 shows the disposition of control room, machinery 


FIG. 3 CUTAWAY VIEW OF GAS-TURBINE DEVELOPMENT 
LABORATORY 


foundation, and piping space, as they would appear from a point 
above and beyond the upper southeast corner of the building. 

The control room is a reinforced-concrete tube 12 ft square 
inside cross section, supported by the two interior rows of 
columns. The floor, 8 ft above foundation rails, connects by 
enclosed passages at either end with both the machinery rooms 
and offices. The wall is 15 in. thick, including 3-in. interior 
lining of glass wool, faced with perforated synthetic board. 
The windows are double panes of bulletproof construction 
and noise transmission is diminished by soundproof doors. 

A scavenging system of capacity equal to the full required 
ventilation connects with large ducts at grade level along each 
side of the main machinery beds, defined by the concrete bents. 
There are screened openings into the sides of these ducts be- 
tween the footings of cach bent. Air from anemostats above 
the craneways flows through the grating between foundation 
rails and is evacuated along with any entrained vapors to a 
sound-suppressed outlet. The use of more cumbersome and 
expensive explosion-proof motors and controls is confined to 
the space beneath the main floor without sacrificing safety. 


HIGH-POWER TURBINE TESTS 


The major machinery is arranged as indicated by diagram 
in Fig. 4. The two multistage wide-speed-range steam-tur- 
bine-driven compressors run individually or in series with in- 
tercooling up to a total input of 9400 hp to compress approxi- 
mately 58 lb per sec of air from a sound-suppressed intake to 118 
psia. This motive air passes through suitable metering and 
valving means to a large combustor wherein the burning of 
fuel oil, over a 20-fold range of heat-release rates to a maximum 
of 85,000,000 Bru per hr, provides combustion products at pres- 
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sures up to 8 atm and tem- 
peratures up to 1800 F for 
the gas turbine on test. 
Gas-turbine outputs, here 
undiminished by a factor of 
3 or 4as when pumping their 
own air, approach 18,000 hp 
at speeds up to 15,000 rpm. 
Maximum and lower power 
at speeds up to 20,000 rpm 
are absorbed by controlled- 
torque water brakes. Ex- 
haust from the turbine at 
substantially atmospheric 
pressure passes to the fire- 
brick-lined sound-suppressed 
breeching and stack in Fig. 
1. Independent metered-air- 
discharge line and by-pass 
from the 2:1 compressor, 
and intake to the 4:1 com- 
pressor, omitted for clarity 
in Fig. 4, have been provided. 

The partly assembled ex- 
perimental gas-turbine hous- 
ing central in Fig. 5 is fab- 
ricated in three sections from 
19-9DL forgings and plate 
bolted at two vertical joints. FIG. 5 
For single- or twin-stage jet- 
motor turbines, the test ele- 
ment, including internal bearing and supports, nozzle blocks, 
or diaphragm and stationary blade rings, is carried overhung 
from the inlet section, as shown, and expands freely into in- 
termediate and discharge sections of the housing removed to 
obtain this photograph. The anchor point in the common 
central plane of test cylinder and combustor is near the inter- 
section of the vertical center line of the split inlet pipe and 
the high-speed shaft. The three webs of the unique support 
are selectively pitched to resist forces exerted by the combustor 
in a transverse direction, and test cylinder in an axial direc- 
tion, while accommodating radial expansion. The small 
pipes in front of the bedplate supply and scavenge oil from 
the internal gas-turbine bearings. Also included is a differen- 
tial air seal developed to prevent leakage around the gas-tur- 
bine shaft. 

The torque-measurement provisions command special at- 
tention. Absorption dynamometers are supplemented with 
magnetic torquemeters inserted interchangeably with simple 
shaft couplings between driving and driven elements The 
brake on the left in Fig. 5 is the larger of two units, each con- 
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FIG. 4 GAS-TURBINE TESTS—FULL SPEED AND HIGH POWER 


GAS-TURBINE HOUSING AND WATER BRAKE 


taining a pair of rotors driven in parallel through a central 
single-reduction helical pinion to gears on the rotor shafts. 
The larger brake has three sets of interchangeable gears for 
pinion to impeller speed ratios of 2, 3, and 4 to 1, and absorbs 
up to 18,000 hp at turbine speeds of 15,000 rpm. The rating of 
the smaller companion brake is 4000 hp, and both can ac- 
commodate turbine speeds up to 20,000 rpm. The rotors, bear- 
ings, and seals are nested in fabricated upper and lower casings 
cradled in slow-precession roller bearings. Casing rotation is 
opposed by hydraulic pistons. Movement of a small sensitive 
position relay with the brake arm increases or diminishes 
torque pressure on the main piston to restore equilibrium. 
The oil pressure is used as both an indication of torque and as 
a control pressure for positioning the water-discharge valve. 
The maximum water demand of 1000 gpm at 200 psi pressure 
is supplied by three wells through an outside storage reservoir 
and pumping station. Independent hydraulic and electrical 
overspeed trips are incorporated in the contro] system. The 
water valve, fuel and air throttles, and air by-pass valves, are 
tripped simultaneously by either of these safeguards to their 
emergency positions if the gas turbine overspeeds. 

The direct-fired main air heater, furnished to our specifica- 
tions by the Peabody Engineering Corporation, was patterned 
in principle and appearance from successful oil-refinery installa- 
tions, but designed to deliver hot gases over wider ranges of 
fluid pressure and temperature. The fuel nozzle burns Nos. 5 
and 6 grade oil with 250-psi steam atomization, electric spark 
ignition, and photoelectric-cell flame-continuity protection, 
Atomizing steam purges the chamber after emergency inter- 
ruptions of fuel and air supply. Fuel flow, measured by an 
armored remote-reading rotameter, is controlled by a tempera- 
ture-responsive throttle and shutoff valve. 

The two steam-turbine-driven compressors occupy the fore- 
ground in Fig.6. The machine on the left contains nine stages 
designed to develop a compression ratio of 2 when intaking ap- 
proximately 45,000 cfm at a speed of 6100 rpm. The machine 
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FIG. 6 AIR COMPRESSORS AND HEATER FOR GAS-TURBINE TESTS 
with cover removed on the right contains 24 stages, designed 
for a compression ratio of 4, running at a speed of 7750 rpm. 
When this compressor receives the rated supercharged and inter- 
cooled output of the 2:1 machine, its power requirement is 
just within the 6600 bhp capacity of the drive. The 4:1 unit 
may also be operated entirely independently of the 2:1 unit at 
speeds up to 9000 rpm. Both steam turbines have special 
thrust bearings and are equipped with wide-range speed- 
changer hydraulic governors actuating external single-valve 
steam chests. 

Three of the four, balanced, double-seated, motive air 
throttle valves, developed to our specifications by the Atwood- 
Morrill Company, are remotely positioned by torque-limiting 
drives, and the fourth by an oil-operated piston. Hydraulic 
trip mechanisms function at any point in valve travel, at the 
will of the operator, or in response to an overspeed signal from 
the gas turbine on test. The flowmeter in the high-pressure 
circuit, supplied by the Bailey Meter Company, is a 20-in. ad- 
justable orifice with 8 pneumatically operated stops ranging 
from 15 to,85 per cent full pipe cross section. The flowmeter 
in the 30-in. low-pressure air circuit is a standard nozzle with 
favorable approach conditions. Thermal expansion in both 
high- and low-pressure circuits was a major design problem, 
solved by the incorporation of many multiple-diaphragm ex- 
pansion joints which permit considerable bending, will not 
separate axially under pressure loads, are entirely clastic, and 
contain no packing or sliding surfaces of any kind. 

All major machinery elements and auxiliaries affecting test 
variables are directly operable from the main floor and remotely 
operable from control-room console-type desks and panels 
shown in Fig. 7. To establish and maintain preassigned run- 
ning conditions to the direction of the test engineer, the opera- 
tors have continuous indication of turbine speed, all pressures, 
valve positions, gas and bearing temperatures, vibration am- 
plitude, spindle and cradle positions. Principal controls and 


MECHANICAL ENGINEERING 


safeguards are interlocked to prevent mutually exclusive opera- 
tions. A two-way communication system between control 
room and machinery floor is provided. More detailed and pre- 
cise measurements are made on the panel-mounted instruments. 


HIGH-POWER COMPRESSOR AND LOW-POWER MODEL TESTS 


For full-speed high-power tests of compressors alone, equip- 
ment indicated by diagram in Fig. 8 is in use. Few or many 
compressor stages, installed in the parted corner of a closed 
circuit of 36-in-diam pipe, are directly close-coupled to the 
steam-turbine dynamometer. The limitations are 6000-hp 
rating of the drive; an upper speed of 20,000 rpm; compressor 
outlet pressure of 150 psi or inlet pressure of 90 psi, separately 
or in any combination. Length and cross section of the cir- 
cuit, including shell and finned-tube cooler dissipating all in- 
put energy to water, meet requirements of low resistance and 
nearly ideal fluid distribution ahead of the test compressor and 
Bailey 8-position variable-area orifice. A closed circuit af- 
fords flexibility through control of the pressure level partly 
lost with an open circuit and an intake throttle. Suspension 
in a vertical plane between continuous foundation rails freed 
the machinery floor of clements requiring only periodic main- 
tenance. 

The experimental compressor housing, central in Fig. 9, is 
a heavy cylinder parted at the center line and at two vertical 
joints, and a large but very compactly designed end bell with 
bottom discharge. In addition to carrying the internal static 
pressure of the circuit, the housing provides a universal support 


FIG. 7 CONTROL ROOM FOR FULL-SPEED AND HIGH-POWER TESTS 
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FIG. 8 COMPRESSOR TESTS—-FULL SPEED AND HIGH POWER 
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FIG. 9 EXPERIMENTAL COMPRESSOR CIRCUIT AND DRIVE 


for stationary members of experimental compressors and many 


seals, such as those through which pressures and temperatures, 
measured by automatic stage traversing equipment, must pass. 
When operating with atmospheric inlet pressure, the cover may 
be removed. The instrumentation terminus for all long lines 
from the control room is at the left of the bedplate in Fig. 9. 
Short and easily changed connections are made from this in- 
dexed panel to the unit on test. An independent lubrication 
system supplies and scavenges the upstream compressor bear- 
ing under the full range of 
pressures obtainable in the 
circuit. 

The steam dynamometer, 
right foreground in Fig. 9, isa 
Curtis reaction machine in- 
corporating numerous special- 
ties. Rated at 6000 hp at 
10,000, and 20,000 rpm, the 
unit develops in excess of 7000 
hp at more efficient interme- 
diate speeds. Below 10,000 
rpm, power output is limited 
by a torque of 3150 ft-lb. 
To pass the maximum steam 
flow of 67,000 Ib per hr 
through a single exhaust an- 
nulus, the vacuum forallsteam 
turbines in the laboratory was 
restricted to 5 psi. Even so, 
a maximum blade-tip speed of 
1570 fps is reached at 20,000 
rpm. Low exhaust moisture 
content, and low total opera- 
ting time at maximum speed 
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make these design conditions tolerable. Spindle, bearings, and 
stationary blading are all enclosed in a fabricated cradle sup- 
ported by slow-precession roller bearings. High-pressure steam 
enters the cradle through a ported tubular extension into a 
labyrinth-sealed tee. Steam exhausts through an clongated cl- 
bow completely encased in a symmetrical chamber with laby- 
rinth-type vacuum seals. Both the inlet and exhaust seals are 
coaxial with the spindle and vented to the steam condenser. 
The exhaust elbow is designed to eliminate appreciable mo- 
ment from the exit reaction. 

The torque of the freely supported stator is opposed by oil 
pressure on a piston with sensitive relay. This pressure is 
used for both torque indication and control, acting together 
with a second oil pressure from a speed-sensitive element, on 
the steam governor valve. Provision is made to hold a preas- 
signed torque and count revolutions for a measured time to give 
the most accurate determination of power with the speed con- 
trol overriding the torque control for safety at marginal set- 
tings. Additional, independent, hydraulic and electrical over- 
speed trips close the steam throttle valve, which is in series 
with but independent of the governor valve in event of normal 
control failure. 

Another unusual feature of the steam dynamometer is its 
automatic spindle thrust-balancing mechanism. Turbine and 
test compressor are thrust opposed with residual carried by the 
turbine thrust bearing. This residual thrust, at times reaching 
thousands of pounds, would tend to jam the cradle bearings 
against the supports and reduce torque sensitivity. To over- 
come this, a balancing force has been provided on the cradle 
through the use of a position-sensitive relay and steam dummy 
piston. The relay regulates pressure drop across the dummy pis- 
ton in response to spindle end travel to hold the cradle nearly 
thrust neutral. 

The throttle valve, supported by the rectangular discharge 
flange of the test-compressor housing, is a multiple-louver type 
designed for sensitive control, good flow distribution, and 
minimum resistance when wide open. An external gear motor 
and linkage turns six uncambered blades in pairs, in a selected 
sequence. The maximum pressure drop is 60 psi. Alternate 
blades rotate in opposite directions through an arc of 60 deg to 
form constrictions approaching closure along lines near their 
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FIG. 12 


leading and trailing edges. There is no need for this valve to 
be gastight. Test-compressor inlet pressure is manually es- 
tablished but automatically maintained with a sensitivity of 
0.5 in. of water over the range of 4 to 90 psi. Below atmos- 
phere steam ejectors evacuate system leakage and the con- 
trolled make-up. 

Operation and control of the steam dynamometer, all major 
elements of the circuit, and auxiliaries affectiag the test vari- 
ables may be performed remotely from the relative quiet and 
safety of the control room or directly from the main floor when 
more convenient and nonhazardous. The general arrangement 
and appearance of control desks and panels is similar to that 
pictured and described for the high-power turbine test area. 

The low-power model tester, shown in Fig. 10, erected in 
our factory before delivery to the laboratory, contains all the 
functional elements of the high-speed plant previously de- 
scribed. It differs mainly in capacity and apparatus arrange- 
ment. Symmetrical about a vertical line through the center of 
the shell-and-finned-tube cooler, this installation is disposed 
wholly above floor level within the service area of a 2-ton 
craneway. 

Operated as a feeder facility to the full-scale plant, this tester 
is used to screen work on single- and multiple-stage assemblies 
systematically embracing changes in every design variable ex- 
cepting Mach number. To this end, no efforts have been 
spared to promote operational convenience and high use fac- 
tor. Selection of 36-in. pipe size, speeds, powers, and pressures 
from 4 to 90 psi preserve the objective of using large models to 
suppress dimensional inaccuracies, made of metal, wood, or 
plastics with simpler blade fastenings than those required on 
high-stressed prototypes. 

Two 50-hp d-c dynamometers, mounted at the inboard end 
of the test sections, carry single or multiple stages on extended 
shafts and torque tubes and may drive or be driven in either 
direction at speeds up to 5000 rpm. The metering orifice in the 
overhead pipe is shifted from one end to the other to accommo- 
date flow direction. When testing a turbine model, a stock 
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compressor is driven by one dynamometer to provide the motive 
stream. Likewise, this may be required when extending a 
compressor test to pressure ratios so low and flows so high that 
even the very low circuit resistance otherwise takes control 
away from the louver valve. Operations are conducted from 
panels bordering a portion of the same room that houses the 
tester; hazard and noise being of low order here by contrast with 
the high-power test areas. 


VARIABLE-PRESSURE COMBUSTION TESTS 


Minimum weight, low pressure drop with complete combus- 
tion, uniform flow, and temperature distribution both circum- 
ferentially and radially, short length, long life with minimum 
accumulation of deposits, and a maximum range and upper 
Jimit of heat-release rates with stable burning—these collec- 
tively, but with emphasis varying with application—are the 
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FIG. 13 HIGH-PRESSURE EXPERIMENTAL COMBUSTOR STAND 


requirements of an aircraft combustion chamber. Many pairs 
of the factors broadly stated are mutually conflicting. Experi- 
ence accumulated prior to and during design of this laboratory 
yielded no completely satisfactory means for extrapolating 
widely the limited range of combustor-performance data ob- 
tainable with a simple fan for an air source. Provision was 
accordingly made for combustion tests on three major types of 
assembly indicated by diagram in Fig. 11. 

For the first type, a single-stage blower, delivering 24,600 
cfm at 39-in. water pressure, affords preliminary comparison of 
combustion chambers of varied configurations. This is also 
used to examine velocity distributions through subassemblies, 
prior to preparation for firing. For the second type, compressed 
air from the high-power plant of the turbine laboratory provides 
for tests at elevated pressure. For the third type, through 
another use of the main compression plant in conjunction with 
a water-jacketed shell-and-tube cooler, dissipating up to 11,000 
Btu per sec to reduce gas-outlet temperatures to 100 F, provi 
sion has been made for simulating flight pressure conditions in 
the test combustion chamber up to 45,000 ft altitude. 

A typical installation made up of 30-in-ID pipe for altitude 
and atmospheric-pressure tests appears in Fig. 12. At eye level 
on the turn of the inside-insulated exhaust elbow, and coaxial 
with the combustor, is a high-temperature window permitting 
inspection of combustor operation. At shutdown, the plat: 
supporting the window can be removed to inspect burner dete- 
rioration or accumulation of deposits without dismantling the 
setup. For altitude testing, the exhaust elbow is oriented as 
in Fig. 12, to connect with a water-cooled pipe passing through 
the wall of the laboratory to the externally mounted water- 
walled shell-and-tube cooler. Air intake from the atmospheric 
blower room behind the fuel scales is throttled, and the cooled 
combustion products are evacuated by the multistage compres- 
sors previously described. For atmospheric tests, it is only 
necessary to rotate the exhaust elbow to discharge vertically 
downward through a firebrick-lined breeching to the stack, 
and to connect the blower in place of the throttle valve at the 


test-stand inlet. An over-all craneway promotes easy handling 
of the relatively large pieces of pipe. 

For pressurized testing, two 8-in. remotely operable balanced 
throttle valves in the pipe space below floor level control the 
flow of high-pressure air from the main compressors to an 
assembly illustrated in Fig. 13. Smaller-diameter heavier- 
walled metering section, and smaller inside-insulated exhaust 
elbow replaced those provided for low-pressure work. A 
motorized back-pressure control valve, designed to our speci- 
fications by the Atwood and Morrill Company, to hold 100 psi 
at 1500 F, supports the smaller exhaust elbow to the flange of 
the exhaust breeching set flush with the floor. 

Remotely operable primary supply pumps deliver gasoline, 
kerosene, or fuel oil, the latter heated by steam-traced lines to 
140 F, from underground storage via the pump house, to the 
Toledo weight-rate scaics in the background of Figs. 12 and 13. 
A 10-lb or 50-Ib scale may be selected, depending upon flow 
rate. Fuel measurement, from 40 to 5000 Ib per hr, is accom- 
plished by sample weight-selector and cycle-initiation switches. 
Photoelectric cells at the scale dials start and stop the timer 
to define the flow interval for the chosen sample. High ac- 
curacy can be attained when the measurement cycle is as short 
as 1 min. The advantages of the method are flexibility and 
controlled accuracy when using liquid fuels of any density or 
viscosity. 

Fuel flows from the scale tanks at a constant head to two 
variable-speed motor-driven pump-and-heater sets under the 
test stands in Figs. 12 and 13. Each set can deliver to a test 
combustor 3200 Ib per hr of gasoline or kerosene at ambient 
temperature and maximum pressure of 500 psi or 5000 Ib per hr 
of fuel oil at temperatures up to 300 F and pressures up to 1000 
psi. During starting, the fuel flow is regulated manually by 
an air-operated throttle valve, while the ignition transformer is 
momentarily energized. A differential relief valve holds con- 
stant pressure across the throttle valve to insure good control 
and eliminate excess pump input to a small quantity of recir- 

culated fuel. Other by-passes to the return lines make it pos- 


FIG. 14 CONTROL ROOM FOR COMBUSTION TESTS 


sible to establish stable operation of the heater before firing a 
combustor with heavy fuel. If for any reason flame is extin- 
guished, fuel to the combustor is automatically cut off to pre- 
vent unintended reignition and perhaps explosive burning. 
When flame is established, a switch from manual to automatic 
fuel throttling can be made to maintain any desired discharge 
temperature between 200 F and 2000 F. 

The combustion laboratory is equipped with explosion-proof 
machinery and fixtures throughout and is protected by a water- 
fog system triggered by heat-actuated pickups. Forced venti- 
lation from above the craneway and thorough scavenging from 
below floor level resemble provisions previously discussed. 
Control and measurement of test results are accomplished from 
the panels shown in Fig. 14. To permit use of nonexplosion- 
proof controls and instruments, as well as to promote safety, 
efficient operation, and comfort, the switchboard is located in 
a room adjoining and overlooking the test area, with all inter- 
connections terminated in instrumentation bulkheads adjoining 


the test stands. 


FIG. 15 ACCESSORIES AND MECHANICAL DEVELOPMENT TEST STANDS 
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ACCESSORIES, LUBRICATION, AND MECHANICAL DEVELOPMENT TESTS 


Independent stands equipped with flexible power units are 
the basic provisions for many types of tests. One row of these 
stands in the mechanical laboratory is shown in Fig. 15. In 
the foreground, electric dynamometers operated on regulated 
voltage provide wide speed ranges for pump investigations. 
Controls and some instrumentation are on the panels adjoining 
the stand. Additional instrumentation, installed on mul- 
tiple-purpose caster-based desks, can be moved readily into 
place as needed. Conveniently located valved outlets furnish 
manufactured gas, compressed air, vacuum, 5-psi steam, water 
suppiy and drain, and lubricating-oil drain. Electrical services 
include 440-volt 3-phase, 208-volt 3-phase, 110-volt single- 
phase, 250-volt d-c, 24-volt d-c, and variable-frequency power 
up to 600 cycles is available on three test stands. Further to 
promote flexibility of attachment to accessory drives, extensive 
use is made of interchangeable AN mounting pads and spline 
couplings. 

Driven from the 600-cycle source, specially developed ma- 
chines in the background of Fig. 15 subject sleeve or antifric- 
tion bearings to simultaneous conditions of speed, loading, and 
temperature, exceeding those anticipated in service. A four- 
pole 20-hp motor provides speeds up to 18,000 rpm, and a two- 
pole 7-hp motor extends the limit to 36,000 rpm. Resistance 
elements wound around the bearing housing establish operating 
temperatures up to 600 F. Cyclic or constant thrust loads of 
20,000 Ib, and radial loads up to 12,000 Ib are obtained by 
hydraulic pistons. Bearing misalignment is measured and 
controlled as a test variable. Sudden increase in measured 
torque, usually indicative of test-bearing failure, automatically 
interrupts power. 

Adjoining the combustion laboratory in an explosion-proof 
room are facilities for tests requiring circulation of large quanti- 
ties of gasoline or other very volatile liquids. Projects on 
governors, fuel pumps, fuel and lubricating systems, and spray 
nozzles are conducted here at sea-level ambient, and within an 
altitude chamber. The stand on the left in Fig. 16 provides 
for rapid evaluation of governor performance. The 15-hp driv- 
ing motor is Ward-Leonard controlled for wide speed range and 
specially equipped for close regulation from no load to full load. 
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FIG. 16 EXPLOSION-PROOF TEST STANDS AND ALTITUDE CHAMBER 


A neighboring installation is powered by a wide-speed-range 
governor-controlled steam turbine with step-up transmission 
delivering 125 hp up to 12,500 rpm, sufficient for qualification 
tests on completely assembled jet-motor-gear packages loaded 
with a full complement of accessories. 

Just visible through the open door on the right in Fig. 16 
is the 6 X 6'/ X 7-ft working space of the altitude chamber 
wherein pressures from sea level to 70,000 ft, temperatures from 

-67 F to 158 F, and controlled humidity in any combination 
are maintained by machines outside the explosion-proof area. 
A shaft, centrally located through the rear wall of the working 
space, from an external motor, controlled as described for the 
governor stand in the preceding paragraph, delivers or absorbs 
up to 50 hp and 10,000 rpm. 

On the ground floor, better to accommodate the special hazard 
involved, are facilities shown in Fig. 17 for mechanical tests 
on bladed disks. The control room, similar in appearance to 
Fig. 14, but smaller, overlooks the test area from the right 
in Fig. 17. The specimen is driven, to destruction if desired, in 
the 46-in-diam X 41-in-deep evacuated shell below ground level. 
The shell is successively encased with lead brick, laminated 
steel armor, and reinforced concrete. The lead brick holds frag- 
ments for examination otherwise lost in secondary demolition 
from the burst disk. 

The disk attached to a vertical] shaft in guide bearings, is sus- 
pended through a shearing pin from the rotor of a small spe- 
cially constructed compressed-air turbine, safely operated alone 
to a speed of 60,000 rpm. Within wide limits, power output of 
the turbine is adjusted to test requirements by control of pres- 
sure in the partially evacuated shell. The diaphragm-actuated 
throttle valve feeding compressed air to the turbine is auto- 
matically positioned by a voltage varying with speed from the 
tachometer generator. An adjustable overspeed trip, furnished 
with the tachometer, prevents turbine runaway. 

The disk encased with insulation is radiantly heated from 
\vire-wound resistors circumferentially spaced, above and below 
the blades, and selectively cooled by radiation to water flowing 
in spirally wound tubes close to the plane of the disk on both 
sides. Service radial temperature gradients may be simulated 
and measured along with speed and dimensional growth. 
Calibrated radiation pyrometers are used to measure disk tem- 
perature at several radial stations from center to rim. Thermo- 
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couples in the cavity close to the disk are used when investigat- 
ing matcrials at constant elevated temperatures. 


VARIETY WORKSHOP 


The single-story portion at the left of the laboratory build- 
ing in Fig. 1, and top of the diagrammatic plan in Fig. 2, is a 
well-equipped variety workshop. The interior view in Fig. 18 
displays a wealth of general-purpose power tools and equipment 
seldom equaled in any shop of similar size. Served by a 3-ton 
full-powered craneway over-all, approximately 50 per cent of 
the 65 major installations, exclusive of handling equipment, are 
m ‘chine tools, 30 per cent are fabricating and welding machines, 
10 per cent are woodworking tools, and 10 per cent are pre- 
cision-measurement and balancing machines. A crib well 
stocked with hand tools, welding attachments, cutters, and 
grinding wheels of many sizes and varieties has been provided. 
With this complement, to meet no other needs than those of 
the test areas, it is possible to make, in a minimum of time, 
anything from a small wood fairing to a complete combustion 
chamber or high-speed rotor, including machined alloy-steel 
blades, and to do this without the usual interference with other 
important activity. 

OPERATIONS 


The test areas went into service as completed and have now 
operated for periods ranging from 6 months to nearly 2 years. 
Exclusive of the powerhouse, where boilers are attended on a 
three-shift 7 days per week basis, current use of the laboratory 
on one shift requires the full time of from 60 to 65 persons fall- 
ing principally into three equal groups. Program and responsi- 
bility for methods resides with the engineers, assisted by a few 
expert draftsmen and several production-procurement clerks. 
A second groupare the mechanics who erect and dismantle test 


FIG. 17 DISK TEST PIT 


ay 
4 


equipment of all kinds and assist engineers in the operation 
thereof. The third groupare the model-shop craftsmen of diver- 
sified skills who make and modify gas-turbine parts of all 
kinds needed for test. In addition to full-time personnel, engi- 
neers having other assignments come to the laboratory to assist 
on the projects involving their specialties, to analyze and com- 
pute data, and to prepare reports. 

It would seem unrealistic in reviewing the establishment of 
unusual facilities to omit reference to troubles and how they 
have been overcome. Total operating experience is brief for 
adequate perspective, but serious difficulties to date have been 
few. The first high-power-compressor project, a combination 
test of the compressor and operational shakedown of the plant, 
was rather remarkably uneventful. With a larger flow, on the 
second compressor, but well within the range contemplated, the 
noise level in the room at a well-defined frequency and vibra- 
tion amplitude of the short drive shaft became intolerable. By 
operating with various sections of the circuit removed, the 
cooler was found to be the source of the noise. Investiga- 
tion and solution of this problem by compartmentation to 
eliminate a cavity resonance might well be a subject for 
another paper. 

The chimney breeching was not designed to support internal 
pressure. Even with flame-continuity protection, the possi- 
bility of explosions led to the provision of a large panel of un- 
bonded brick midway between the inlets and the base of the 
stack. Dislocation of a portion of the arched top, recently dis- 
covered and corrected before it collapsed, has been attributed to 
a local puff too remote from the loose panel and of the occur- 
rence of which we were unaware Positive scavenging of the 


full length of the breeching from a separate fresh air source has 
been a recommended alternative to distributed explosion doors. 
Early in 1947, a temperature maldistribution in a combustion 


chamber released for production was found sufficiently extreme 
to halt preparations for type test of an engine. Twenty-one full- 
scale liner modifications and laboratory tests within 2 months 
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revealed a solution of minimum complexity immediately in- 
corporable by the factory. For full-speed- and high-power- 
component tests, preparation exceeds actual running time to the 
extent that a forecast of 500 test hours per year for turbine and 
compressor facilities combined seemed somewhat optimistic. 
In the first 8 months of 1947, however, 300 effective hours on 
two currently most important compressors had been reached, 
and the turbine plant passed preliminary shakedown running 
in June with the principal allocation of this air supply then to 
combustion tests. 

Current program, while considerably more fundamental than 
performance evaluation of completed jet-propulsion units, 
should not be classified as research; it is engineering develop- 
ment of power-plant components at full scale wherever neces- 
sary, and within limitations of the facilities described. With 
few exceptions, operations are stimulated by the compulsion 
that only the ever-present demands of an active manufacturing 
enterprise can maintain. This together with forward-looking 
engineering and uncompromising insistence on quality is as 
wholesome for gas-turbine development as for any other com- 
parable endeavor 

From the viewpoint of a position already enriched by some 
operating experience, we are convinced that continued effective 
use of this laboratory in the development of components will 
take most of the guesswork out of how complete gas-turbine 
units perform, and thereby speed their adoption as reliable and 
superior power plants. 
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QUALITY CONTROL 


RIOR to the development of quality-control methods and 
techniques, industrial management was handicapped in 
making decisions involving considerations of quality, be- 
cause of the intangibility of the subject. These techniques 
have made it easier for management to make wise decisions in 
matters concerning the cost of quality and the value of quality 
by providing a scientific method of measuring and recording 
quality. Some of the engineering considerations involved in 
applying these techniques will be discussed in this paper. 


WHAT IS QUALITY? 


At the outset, it will be well that the terms ‘‘quality’’ and 
‘better quality’’ are understood. Walter A. Shewhart, in a 
book! published in 1931, devotes some 20 pages to defining 
quality in its many aspects. While we need not go into the 
subject to the same extent for purposes of this discussion, we 
should realize that we are dealing with a word which has 
many shades of meaning. 

There are two basic and important concepts of quality. One 
of these applies to a reality entirely independent of relationship 
to anything else or to our needs and wants. The other and 
most common concept of quality, has to do with how we react 
as a result of contact with real or objective quality. This 
latter concept of quality is usually measurable in terms of the 
utility or need of the physical properties of anything. It is 
necessary that we recognize the difference between these two 
concepts and concentrate on the latter if we are to satisfy the 
people who will use our products. 

How are we best satisfied? We need general satisfactoriness 
of course in a broad sense, but the factors of adequacy, dependa- 
bility, and economy also tend to influence our over-all opinion 
as to the satisfactoriness of things. The emphasis that is placed 
on each of these factors will, of course, vary quite widely, de- 
pending upon the nature of the product. Broadly, we may 
assume that there are two divisions of product—durable and 
consumable—and our engineers, in writing specifications, must 
have in mind the relative emphasis that should be placed on 
cach of these ‘‘useful’’ quality factors. 


CAUSES AND CONTROL OF VARIABILITY 


In many instances a high degree of uniformity and inter- 
changeability is of paramount importance. Even in those 
cases where the need for interchangeability is not obvious, we 
still find that people are creatures of habit and react favorably to 

onsistency. We prefer that the things with which we come in 
contact, and with which we have been satisfied, look the same, 
feel the same, or behave the same each time we come in contact 
with them. If they differ to a recognizable degree from kindred 


“Economic Control of Quality of Manufactured Products,’’ by 
Walaa A. Shewhart, D. Van Nostrand Company, Inc., New York, 
Y., 1931. 
" Coneribured by the Management Division and presented at the 
\nnual Meeting, Atlantic City, N. J., December 1-5, 1947, of Tue 
or MecHaNicat ENGINEERS. 


By A. G. DALTON 


SUPERINTENDENT, QUALITY CONTROL, WESTERN ELECTRIC COMPANY, NEW YORK, N. Y. 


205 


products with which we have been satisfied in the past, we are 
inclined to be skeptical of their quality. 

Unfortunately, it is impossible to make two or more things 
exactly alike however hard we try. When we are striving for 
customer satisfaction and approval, even in things which may 
vary one from another quite a bit without much danger of 
these differences being detected, we try to keep them as much 
alike as practicable. When we are dealing with more precise 
measurements and characteristics, and when a high degree of 
interchangeability is needed, it behooves us to call on all 
available resources to keep the variations to the required mini- 
mum. Apart from the customer's reaction, too much variability 
between the parts, particularly in complex products, can cause 
us many headaches and unnecessary expense in subsequent as- 
sembly operations. 

With any manufacturing process there will be two causes of 
variations which contribute to differences between units of 
completed product. One of these causes is the inherent limita- 
tions of the production setup, namely, uncontrollable variations 
in materials, machines, and human beings. If they are un- 
controllable, these may be catalogued as chance causes. They 
are dependent upon such conditions as minor temperature 
changes, permissible wear of tools, chance relationships be- 
tween tools and materials, and the operators’ working condi- 
tions, health, or even frame of mind. Another cause of differ- 
ences is not due to chance, but to assignable causes which can 
be eliminated and which should be eliminated, provided such 
action is economically feasible. 

Quality-control techniques permit management to recognize 
the presence of and thus limit the effect of these assignable 
causes. Once recognized, the cost of reducing the effect of 
them can be weighed against the advantages of greater uni- 
formity of product. The author does not wish to create the 
impression that this latter operation is as simple as it may 
sound. It involves a comprehensive consideration of the value 
of quality and the cost of quality, which is often a complex 
problem in itself. The point is, that where quality-control 
techniques are being applied, the area of speculation is reduced 
and the necessary considerations can be based on facts. 

Recognizing the impossibility of making two or more parts 
exactly alike, design engineers will provide tolerances for per- 
missible variations. These margins may be set either to facili- 
tate a subsequent mating of parts in assembly operations, or to 
provide some desired quality objective in the finished product. 
The engineer's consideration of the magnitude of such tolerances 
should also include consideration of the tools and facilities 
which will be used for production, and the type and character 
of inspections to be employed. However, requirements of this 
nature, covering tolerances for individual parts, are not suffi- 
cient in themselves for the adequate control of product quality. 
Requirements should also be established for the aggregate qual- 
ity of a multitude of such parts considered as a whole. Such 
requirements can be specified in a number of ways, the most 
common being in terms of permissible per cent defective; al- 
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though there are many instances where they can best be speci- 
fied in terms of the average and distribution. 

In this connection, engineers should realize that quantitative 
requirements which cannot be verified, cannot be relied upon to 
control quality. For example, conformance to a requirement 
that a protective finish, such as zinc plating, shall at no point 
be less than 0.002 in. thick is in itself generally not verifiable. 
If minimum point thickness is desired, the specification must 
also indicate the conditions of test under which this require- 
ment may be considered to have been met. Supplementary in- 
formation is also necessary when a requirement cannot be veri- 
fied because the specified limits for a characteristic represent 
destruction, as, for example, in the case of a requirement that a 
fuse must operate under a load of 3amp. Proper specification of 
requirements of this nature necessitates a knowledge of some of 
the basic principles upon which quality-control techniques are 


based. 


SAMPLING INSPECTION PLANS AND PROCESS AVERAGE PER CENT 
DEFECTIVE 


While quality control is by no means limited to sampling 
inspections, these operations contribute so largely in the quan- 
titative evaluation of quality that a discussion of some of the 
engineering considerations involved in planning economic sam- 
pling would appear to be justified. 

Any sampling plan involves two risks, due to the chance 
that the selected sample may not contain the same percentage 
of defective units as the lot from which it was drawn. These 
risks may be considered broadly as a consumer's risk and a 
producer's risk. The first represents the chance of accepting a 
lot at marginal quality, and the latter the chance of rejecting 
product at process average quality. 

When sampling is used for quality protection, the two plans 
most commonly employed are ‘“‘lot’’ quality protection and 
“‘average’’ quality protection.? Each involves the selection of 
random samples from specific lots of product, and the accept- 
ance of a lot when the number of defects observed in the sample 
is no greater than the ‘‘allowable’’ number, and rejection of the 
lot when the number of defects observed in the sample exceeds 
this number. The allowable number of defects is of course 
based on the probabilities involved. 

Determination as to whether or not sampling inspection is 
economical and feasible and, if it is, which of the many types 
of sampling plans should be used, must include consideration 
of the following factors: 

1 Are we more interested in limiting the acceptance of more 
or less isolated lots of product to those lots which contain no 
more than a specified maximum per cent defective, or in con- 
trolling the average per cent defective of a series of lots of 
product which may later lose their identity insubsequent opera- 
tions, in stock rooms, or in shipment? 

2 What relation exists between the actual per cent defective 
the process is averaging and the values we wish to use as limit- 
ing values, either for individual lot protection or for average 
outgoing quality protection? 

Assuming that we wish to hold the consumer's risk to a 
constant and reasonable figure, say, .10—-which means that if a 
lot having quality at the marginal value® is submitted, it would 
have only one chance in 10 of passing—we must control the 
process average per cent defective to a relatively low figure. 


2 **Sampling Inspection Tables,’’ by H. F. Dodge and H. G. Romig, 
John Wiley and Sons, Inc., New York, N. Y., 1944. 

* Marginal quality of a lot (lot tolerance per cent defective) is not 
necessarily the limiting value of usable product but rather is an indica- 
tion of the quality objective. The chance of accepting a lot having 
oe poorer than the marginal value is less than the stated consumer's 
risk. 
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This is especially so if we also want to keep our producer's 
risk at a low figure and at the same time enjoy the benefits of 
small sample sizes. For example, if the process average per cent 
defective exceeds the limiting value within which we wish to 
control the average outgoing quality, or exceeds one half the 
value established as the maximum for any individual lot, sam- 
pling is usually not economical. As the process average per cent 
defective approaches these levels, we can no longer enjoy the 
benefits of really small sample sizes and still retain a low pro- 
ducer’s risk. This means we are forced to spend more money, 
either in taking larger samples, or in fixing up the greater num- 
ber of lots that will be rejected, if we hold to a policy of taking 
small samples under these conditions. 

The relationship between the process average per cent de- 
fective and over-all inspection effort is very important from a 
cost standpoint, and both warrant careful engineering analysis 
Consideration of these two factors alone may indicate that the 
cost of refinements in the manufacturing process to reduce the 
process average per cent defective may be more than offset by 
savings in over-all inspection effort. Conversely, there may be 
instances where pressure from inspection organizations has 
forced uneconomical refinements in processes which cost more 
to sustain than the resulting savings in inspection costs. The 
foregoing considerations presuppose a necessary increase in 
production costs to secure a lower process average per cent 
defective. Experience has indicated, however, that increases in 
production costs to improve the quality of product do not 
necessarily represent a continued burden. In many cases, better 
control of quality at lower average per cent defective values 
results in lower over-all production costs. The resultant per- 
missible reductions in inspection effort then represent an added 
bonus. 

Considerations of this character can easily encourage specula- 
tion on the advantages of tightening up on the allowable per 
cent defective as soon as the process average shows evidence of 
improvement. Such action may result in savings in subsequent 
assembly operations or in securing a better position in a com- 
petitive market, but there are limits beyond which this step-by- 
step tightening-up procedure will cease to pay dividends. For 
example, it may be possible, by brute strength and effort, tem- 
porarily to reduce the process average per cent defective to a 
point below the value that can reasonably be expected from the 
current manufacturing facilitics and methods, but if these ef- 
forts cannot be sustained, the product will soon show evidences 
of lack of control, with an accompanying increase in cost. In 
addition, the arbitrary establishment of stricter quality ob- 
jectives, each time a production group manages to mect the 
current bogey, is disheartening and demoralizing. From the 
opposite point of view, if product remains under statistica! 
control, even around a very low average per cent defective, 
it may be assumed that there are probably no loose ends in the 
current production processes. 


RELIABILITY OF INSPECTION RESULTS 


The successful application of quality-control principles de- 
pends upon inspection and inspection results, and our primar) 
concern should be that the inspection results are as reliable as 
possible, whether they are used for protection or for informa 
tion purposes. 

Here we are faced with a serious problem. The only way we 
can secure entirely accurate information with respect to any 
given number of parts or things is to inspect each of them 
under conditions where there will be no error in measurements 
or in judgment. The opportunities for operating inspection: 
under such conditions are of course extremely limited. In 
practice we have indeterminate inaccuracies in the results o! 
almost any 100 per cent inspection or sorting operation due to 
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human error. On the other hand, the results of sampling in- 
spections may not always provide a true indication of quality 
owing to the laws of chance. Fortunately, however, in sam- 
pling inspections, we can calculate the influence of chance, and 
the effect of the human error is likely to be considerably less 
because of the interest incentive associated with sampling 
inspection. 

Another and very important factor influencing the reliability 
of inspection results is the point of view of the inspector. 
Whenever possible, the inspector should be insulated from ex- 
posure to any of the day-by-day problems of production sched- 
ules and costs. He should also put himself in the position of 
the recipient of the product he is inspecting, whether it be the 
customer or the production group which is going to use the 
product as a part or subassembly in the next operation. If an 
inspector allows himself to be influenced, ever so slightly, by a 
desire to contribute to the output or cost bogeys of a production 
group because he is “‘one of the gang,”’ he is likely to look less 
critically at marginal cases and if, at the end of the week or 
month, output and cost objectives appear to be in jeopardy, 
he may also assume that things slightly outside of limits are 
also marginal and that the shop or production unit should be 
given the benefit of the doubt. In sampling inspections, 
where there is an allowable number of defects for a given sample 
size, these emotions and influences may result in an inspector 
regarding one over the permissible number of defects as the work- 
ings of an unkind fate which threw the extra defect into the 
particular sample he selected. This can very casily lead to the 
conviction that had he taken a different sample he would not 
have found one over the allowable number of defects and it 
should therefore be disregarded. 

Another factor which will tend to influence the reliability 
of inspection results is the use of favorable gages and measuring 
devices by inspectors. It is apparent that if the product is 
averaging close to the limit specified for an individual part, a 
number of units will pass one gage and fail on another due solely 
to the differences in gages, even though each gage or measuring 
device may be within its own permissible tolerance limits. 
The argument can be advanced, and often is, that if a unit of 
product meets its specified limits using any appropriate gage, 
that is itself within tolerance limits, it is good product. The 
use of favorable gages will of course pass more of this kind of 
product than an unfavorable gage or even one close to the 
nominal value. However, the fact remains that when a product 
is running so close to its specification limits that the question of 
gage differences arises frequently, the distribution of values is 
not meeting the design intent, and an analysis of the cause of 
this shift in average and distribution should be made in an 
attempt to bring the product back on the beam. The continued 
use of favorable gages by inspectors will delay warning of this 
shift in distribution until it has reached a point where un- 
favorable reactions from recipients of the product may be ex- 
pected 

The foregoing dissertation on the reliability of inspection 
results is intended to highlight the effect of the point of view 
aud the influences of emotion on the inspector, rather than 
honesty or dishonesty. It is important, therefore, to recognize 
that unconscious inaccuracies can and probably will be present 
in inspection results if the inspector or his immediate super- 
vision be exposed to the pressures of meeting cost and produc- 
tion schedules. Under such circumstances, it is too much to 
expect that inspectors can consistently retain the necessary un- 
biased point of view. This is particularly true where the 
characteristics are not measurable, since conformance of those 
judged by eye or feel, such as appearance, general workmanship, 
degree of smoothness, conformity with color standards, etc., is 
dependent upon human judgment. 
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So far we have been concerned with the reliability or lack of 
reliability of inspection results due to human fallibility. There 
are, of course, elements of chance inherent in any sampling plan 
which may also affect the reliability of inspection results. In 
broad terms and disregarding the human element, these should 
tend to cancel out over a period of time, provided an honest 
attempt is made to see that the samples are reasonably repre- 
sentative of the lots from which they are selected. 

While, in general, more reliable results can be obtained by 
increasing the size of samples, a point is soon reached where 
any further increase in sample size contributes very little. On 
the other hand, small samples or subsamples taken at frequent 
intervals definitely contribute more useful information than 
occasional large samples. The advantages of a series of many 
smal] samples as contrasted to a relatively few large samples are 
twofold: (1) Trends become apparent more rapidly and Jess 
material will be produced during the periods while the samples 
are being inspected and the results analyzed. (2) The small 
samples permit more ready analysis of the data by subgroups 
which, in turn, simplifies identification of assignable causes. 

The question of representativeness is of particular importance. 
If we have similar machines or separate groups of operators, 
each contributing an independent or semi-independent source of 
production for a single kind or class of product, our samples, to 
be representative, must include proportionate amounts of prod- 
uct from each of these sources. The selection of samples from a 
single source must not be allowed to follow any recognized pat- 
tern, i.c., they should not be the first’25 or 50 units produced on 
a work shift, or the last 25 or 50. 

The importance of maintaining adequate records of sampling 
inspections and taking appropriate action when the need for 
action is indicated cannot be overemphasized. By proper 
grouping, analyzing, and charting, sampling-inspection results 
can provide a continuing picture of the level and degree of 
stability of product quality. This, in turn, provides useful in- 
formation with respect to the over-all effectiveness of the manu- 
facturing setup. 


QUALITY AUDITS 


The author's company uses both average-quality and lot- 
quality protection sampling plans at many stages to control 
the quality of products bought, manufactured, installed, and re- 
paired. In addition, there is an engineering organization, which 
is not responsible for costs or schedules, which makes an inde- 
pendent audit of the quality of product after all manufacturing 
operations, including process and final inspections, have been 
completed. These audits provide information with respect to 
general quality levels, and thus the over-all effectiveness of the 
production setup. They include engineering surveys of pro- 
duction and inspection methods and results, complaint investi- 
gations, and sampling inspections based on quality-control tech- 
niques. The results are both qualitative and quantitative and 
provide our management with a picture of quality as our cus- 
tomers would judge it. The principal quantitative results are 
obtained from inspecting on an hourly, daily, or weekly basis, 
random samples of several hundreds of general classes of prod- 
ucts that are ready for delivery to our customers, and comparing 
the results with Bell System quality standards—both from the 
standpoint of conformance with stated requirements and gen- 
eral appearance and good workmanship. 

Since the necessary protective features have already been in- 
corporated in process-control inspections and final inspections 
during the manufacturing processes, these sampling inspec- 
tions are primarily for informative purposes and are not designed 
or intended to serve as a screen. However, the inspection pro- 
cedures include certain quality criteria which become operative 

(Continued on page 225) 
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N the present day, management and the engineering de- 
partments of manufacturing companies are confronted with 
the necessity of answering the old but greatly intensified 
question, ‘‘What products can I design and manufacture for 
sale to the market at a profit, and what qualities and charac- 
teristics must I build into that product to be sure that it has a 
profitable market acceptance?’’ Regardless of the products 
manufactured or the type of market supplied, the correct answer 
to that question is the keynote to the success of the under- 
taking. 

Today the engineer has at his command a great mass of 
technical knowledge, and the ability to apply it to the creation 
of almost any conceivable product. Facilities to add to this 
technical knowledge are rapidly being expanded through the 
construction of new industrially financed research laboratories, 
expanded university facilities, and increased government and 
private interest in technical research. The basic questions, 
therefore, are not where can one get the necessary technical 
information to develop the product required but what product 
is required, what product can be manufactured and sold profita- 
bly, what product characteristics does the buying public 
demand. These are the great unknowns facing both manage- 
ment and the engineer, and at the core of all of them is always 
the buying public. What does it want? What will it buy? 
What does it need? 


THE BUYING PUBLIC OF TODAY 


During the last fifty years a rapid evolution has taken place 
of our industrial economy, resulting from our rapidly expanding 
technical know-how. The point of view of the buying public 
has gone through a corresponding evolution as a result of a 
greater understanding of the basic sciences, a wide experience 
with manufactured products, and the educational forces of 
modern advertising. This evolution has brought into existence 
a discriminating buyer who has established prejudices, definite 
likes, and a real sense of values. He no longer buys any radio 
provided it makes a noise, but pays particular attention to the 
type of noise it makes, how it looks, and to the price that he 
must pay. The housewife’s kitchen sink must not only hold 
water but it must be attractive looking, easily cleaned, of 
proper dimensions to serve her requirements; it must be chip- 
proof, durable, and embody numerous other qualities before she 
will permit its installation in her kitchen. 

These and many obscure factors of market taste and market 
needs are vital controls over the product of a manufacturing 
establishment. They must be the guides and signposts by which 
both management and the engineer direct their product-de- 
velopment work. They are so vital to the success of this work 
that they can no longer be established by supposition or guess- 
work as in the past. No manufacturer today can afford to dis- 
regard these signposts and assume that by intensive advertis- 
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ing, product prestige, or merchandising trickery he can change 
them. Money invested in such an attempt is largely wasted 
and brings little or no return to the stockholder. 

The problem, therefore, becomes specifically—how can a 
manufacturer, or a product engineer, ascertain the character 
and taste of the market for which he is designing or producing 

A hundred or more years ago, answers to such questions were 
easily obtained by the artists and tradesmen of those days 
Their markets were loca] and their clientele personally known to 
them. The idiosyncracies and particular needs of their clicn- 
tele were directly available to them. The blacksmith of « 
hundred years ago made a wagon suited to the requirements of 
the community which he served. Its design and details evolved 
directly from the farmers’ personal instructions to the black- 
smith as to what was wanted. The blacksmith applied his 
creative skill to the construction of the wagon specified by the 
farmers of his community, heeding their composite and indivi- 
dual needs. 

Today, a hundred years later, we find thousands of manu- 
facturing undertakings, producing hundreds of thousands of 
products, distributed to tens of millions of buyers. The per- 
sonal touch between the farmer and the blacksmith, the buyer 
and the producer has been lost in a network of dealers, jobbers, 
agents, retail outlets, service centers, and what have you. The 
larger producer of today cannot learn directly from his ultimate 
customers the shortcomings, the complaints, failures, or inade- 
quacies of the product which he is supplying to the market. 
Unless this information is available to him, he must of neces- 
sity operate on guess and supposition; a most unsatisfactory 
basis on which to operate a business. Obviously, this is not the 
answer. The answer is to learn the needs of the buyer. Study, 
investigate, and evaluate the tastes, expectations, and require- 
ments of the market, and, on the basis of knowledge so acquired, 
develop the product so as to fulfill the requirements defined. 


PLANNING A FIELD PRODUCT RESEARCH STUDY 


The process of gathering such facts and tabulating, correlat- 
ing, and analyzing them constitutes a part of predesign research 
The experience which we have had over the last ten years in 
undertaking predesign research programs for a wide variety of 
industrial concerns, manufacturing a wide variety of both 
consumer and industrial products, has established to our satis- 
faction that this work is a science in itself and one which has 
been so little practiced that it cannot be controlled by hard and 
fast rules. 

Primarily, it requires a carefully planned program which full 
comprehends the market to which the product is to be solc. 
Then, the defined market must be subjected to a meticulous in- 
vestigation to ascertain the abstract and hidden factors whic! 
make for the acceptance of certain product characteristics and 
the rejection of others. This investigating work requires that 
direct personal contact be made with typical buyers and uses 
of the product in question. It is important that the people to 
be interviewed provide complete coverage of the market in s) 
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far as it may vary in its product demands. In some instances 
the problem might require an extended geographical coverage 
in others it might require a full coverage of various age groups; 
and in still other instances, proper coverage may necessitate 
the selection of certain types of industrial workers. In any case 
the planning of the program must comprehend properly the 
particular make-up and peculiarities of the market for the prod- 
uct in question. 

In predesign research, the type of interviewing required is 
considerably different from that involved in other forms of 
consumer research. In predesign work, it is valucless to depend 
on simple question-and-answer interviewing. It is essential 
that all interviews be conducted on a conversational plane, 
giving free run to the imagination and expression of the re- 
spondent. It is important to establish a feeling of confidence 
and of common purpose with the person being interviewed, in 
order to overcome any hesitancy to criticize, and allow him to 
express fully his honest convictions. Interviews of this kind 
may last from a matter of a few hours to several days—from 
interviews with one individual at a time to conferences wherein 
groups of individuals are interviewed simultaneously, permit- 
ting individual expression, interchange of ideas, and general 
discussion so as to bring out any half-formed or uncrystallized 
ideas, comments, and criticisms. 

The extent of the research program required and the number 
of interviews necessary varies with each problem. In general, 
it might be said that a particular program has been sufficiently 
extensive when replics received from further interviews begin to 
duplicate those replics received in earlier interviews. 

Naturally, the field work of any predesign program must be 
particularly adapted to the problem under investigation. As 
illustration: To establish the requirements for the redesign of a 
machine tool as common in its use as the lathe would of neces- 
sity involve an extensive program both as to the number of 
interviews required and the length of each interview. A com- 
mon electric fan would require a relatively small number of 
interviews with cach interview being of relatively short dura- 
tion. 


ANALYZING PREDESIGN RESEARCH STUDIES 


Material collected from predesign field work generally is 
voluminous and lacks orientation. Since the respondent has 
been permitted to express himself freely, being guided by the 
interviewer only as needed to keep the respondent on the subject, 
the replies collected from the field are generally nonstandard 
and in jumbled form. Collecting the definite facts from such 
material is, therefore, a laborious and painstaking job. To 
orient the material properly preparatory to tabulation, it is 
first necessary to select from the mass of material the common 
denominators which define the individual segments into which 
the respondents have naturally subdivided their thinking. 
These common denominators then become the focal points about 
which the various comments, suggestions, and criticisms con- 
centrate. These comments, suggestions, and criticisms can 
then be tabulated both as to content and frequency to reveal 
their implications and importance in the minds of the respond- 
ents. Direct statistical evaluation of this material is not 
generally the proper interpretation of the results, however. 
It is important always to bear in mind that the interview re- 
sults are in the main expressing the point of view of the re- 
spondent and, although all questioning is directed to revealing 
the reasons for that point of view, it is often true that the reason 
remains obscure while the point of view predominates. The 
statistical tabulation and evaluation of the results, therefore, 
will be overweighed by the respondent's point of view. 

fo correct such errors, it is important to analyze carefully 
the results revealed. This analysis must include correlation of 


the aaswers obtained from various respondents and their care- 
ful study so as to permit supplementation of each point of view 
expressed by the proper cause or basic reason for that point of 
view. It is the cause which makes the respondent criticize 
rather than the fact that he criticizes that is important. The 
mere statement by a respondent that the speed of a lathe is too 
slow is a statement of point of view or opinion and, although 
important in itself, if accepted as a basic fact might automati- 
cally lead to the design of faster lathes. However, investigation 
and analysis of the reason for the statement might reveal that 
the cutting efficiency of the lathe on certain metals or under 
certain conditions was low, leading, when properly interpreted, 
to a completely different change in the design of the lathe, 
without change in lathe speed. 


INDEPENDENT ANALYSIS OF A PRODUCT 


Upon completion of the tabulation, interpretatios, and 
analysis of the facts collected from the field, basic information 
representing field conditions and operations are at hand. On 
some problems, this information is sufficient to warrant the 
direct development of design specifications. More generally, 
however, it is necessary to obtain some basic creative material, 
independent of this information, which can be combined with 
the field findings to supply the guiding design specifications. 
In our experience, this basic creative material can best be ob- 
tained by a process which we call ‘‘independent analysis’’ of the 
product. This work consists of applying an objective point of 
view to the product and analyzing it in relation to the types of 
people which constitute the general buyers or users of the 
product. 

By this analytical work, it is possible through a mental, and 
in some cases an actual, motion study of the product, to as- 
certain the manner in which the product will be used. Many 
points of inadequacy and deficiency are thereby revealed. 
In such an objective analysis, it is necessary to consider the 
condition under which the product will be used, the physical 
activities of the user when operating the product, and similar 
factors. At the outset of this work it is best to disregard, toa 
large degree, the existing product, as well as questions of 
manufacturing feasibility, or detailed engineering. These lat- 
ter points were probably the primary controlling factors in the 
earlier development of the product and, therefore, were instru- 
mental in forcing it into its present form. Basically, objective 
analysis should develop ideas and specifications which define 
the ‘‘use requirements’’ of the device. 


PREDESIGN PROCEDURE FOR HOUSEHOLD REFRIGERATOR 


The difference between the two types of facts, one obtained 
from consumer or field investigation and the other from inde- 
pendent objective analysis, can be illustrated by some of the 
results obtained in a complete predesign study for the develop- 
ment of a household refrigerator. 

By means of personal consumer interviews with housewives, 
conducted by trained individuals, it was possible to get the 
collective point of view of the housewife on existing refrigera- 
tors and certain pertinent facts of a statistical nature. 

One of the most interesting of these facts, perhaps, was that 
a vast majority of housewives interviewed, and they were 
typical housewives representative of all sections of the country, 
believed that the ice in the ice trays of the refrigerator was 
there only for the purpose of keeping the refrigerator cold; 
they made little or no use of this ice in their normal cooking 
operations, for cooling beverages, or for any other purpose. 
This fact was particularly interesting to us, because in the first 
conference on a new refrigerator-design project, the primary 
concern of all those present had always been to develop a better 
and more easily operated ice tray. Here was the point of view 
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of the male cosmopolitan, not the American housewife; the 
personal opinion of management, and not of the future buyer. 

The designers’ and the manufacturers’ executive group had 
had personal experiences with getting ice for their evening high- 
ball, but failed to reflect the point of view of the housewife of 
the average American family. This housewife is concerned with 
cooking her family’s meals and using her refrigerator for the 
purpose of storing the food utilized in that process. 

The housewife'’s point of view about the ice trays and others 
of a similar but less dramatic nature, were obtained, as indi- 
cated, by a persona] door-to-door check with the housewife. 

Simultaneously, an independent analysis was undertaken in 
which the analyst studied the activities of the housewife 
in preparing a typical day’s meals for a typical American 
family. 

In this study, he tabulated occasions on which the refrigera- 
tor was used and the purpose for which it was used on each of 
these occasions. From this study it was learned that the 
refrigerator door was opened and closed on an average of 44 
times a day, and that over 70 per cent of these times was for 
the purpose of getting milk, butter, eggs, and cream. These 
are the four products which are the most difficult to store in 
any refrigerator. Few housewives in their interviews com- 
plained about these difficulties, accepting the refrigerator as it 
was designed as being the only answer possible. 

Think for a moment of the prewar refrigerator. The evapora- 
tor is located at the top center of the box. The space available 
for milk bottles, cream bottles, and beverage bottles consists 
of two narrow shelves, one on cither side of the evaporator. 
Neither shelf is wide enough to take two bottles side by side. 

The housewife in her typical use of the refrigerator will 
probably collect the morning's milk from the back porch and 
immediately place it on the front of the top shelf. A short time 
later, she will undertake to prepare breakfast for her family, 
and, in this process, will require cream for the coffee and cereal. 
Cream, however, is obtained from the top of the bottle of milk 
delivered yesterday, which is now at the back of the shelf be- 
hind today’s milk. She must, of necessity, remove the milk 
she has just placed in the refrigerator, in order to have access 
to yesterday's milk, and must then replace the bottles. This 
process of interchange will go on throughout the day, as she 
may require fresh milk for the children’s lunch or for cooking 
later in the day. Similar complaints can be made about storage 
facilities for butter, cream, beverages, and in fact, all facilities 
provided in the average refrigerator. 

The analytical study revealed these and many other defects, 
some of which were pointed out by a few of the housewives 
interviewed, but never with sufficient force to warrant their 
being classified as more than a minor complaint, and certainly 
never with any indication of practical solution. 

The analyst, in the independent objective study of the 
problem, was free to conceive and did conceive many desired 
changes in the over-all concept of a refrigerator. Some of these 
were beyond the realm of practicability for immediate produc- 
tion, but warranted study in later development. Others were 
improvements which could immediately be incorporated. All, 
however, were provable improvements over the old type of 
refrigerator. 

It is hoped that the foregoing illustration will make clear 
the kind of information and the type of facts which can be col- 
lected from a field study, and the type of information and facts 
which can be evolved by the process of independent objective 
analysis. 


CORRELATING ELEMENTS OF PREDESIGN STUDY 


When these two parts of the predesign research have been 
completed, it is necessary to co-ordinate and correlate the 
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findings. In this step, great attention must be given to accuracy 
and to careful interpretation. 

It is first necessary accurately to tabulate and evaluate the 
findings obtained from the field. The tabulation may be rou- 
tine, but the interpretation of the findings requires expert judg 
ment and experience. In the interpretation, it is important co 
give correct emphasis to the several facts collected. This 
emphasis will be governed by the strength of the opinion indi- 
cated in the field study, and by the importance of the particular 
item as it was revealed in the analysis. Proper correlation of 
these facts permits a complete and accurate statement of the 
development problem which must be undertaken. 

Specifications developed from these facts are classified as 
“ideal specifications,’’ in that they have not been modified for 
engineering practicability, trade practices, industrial trends, or 
trade standards. All of these factors are important. It is, 
therefore, necessary at this point to undertake a study of the 
specifications in terms of production feasibility and cost re- 
quirements. 

If the possible improvements which are revealed are great 
enough, and the competitive situation in the trade intense 
enough, it may be necessary to give considerable thought to 
improving the production facilities to make the indicated 
product improvements possible within the cost limits of the 
trade. Generally, however, such major improvements must 
evolve over a period of time, with improvements of a more 
limited nature introduced immediately 

In most cases, the ideal specifications call for modification in 
view of general trade practices; such as requirements of under- 
writers’ approval, building codes, and the like. 

One very important study which must be given to the speci- 
fications is their review in terms of general trends. Trends with 
which we are particularly concerned deal with developments 
within the industry of a technological nature which may 
indicate the probable course of competitive products, or trends 
of an economic nature indicating a change in the buying habits 
of the public, or in the merchandising policies of the distributor 

The net result of these several modification studies is to 
superimpose on the ideal specifications certain limitations and 
confining directives which lead to a restatement of the speci- 
fications in fina] form preparatory to actual engineering design 
of the problem 


STEPS IN THE EVOLUTION OF A DESIGN 

For clarity’s sake, it will be well to review the three steps 
which in our experience are essential in the collection of accurate 
facts upon which the final statement of the problem can be 
correctly based: 

1 Field product research, which means a study of the prob- 
lem; evolution of a pattern of questions which will secure the 
desired information; and a tabulation of chis information with 
interpretation of the pertinent facts reveaied. 

2 An independent analysis made by qualified people with « 
completely objective attitude. In this analysis certain statis- 
tical facts from the field study may be utiiized. However, this 
work should not be bound by past practice, or practical con- 
siderations of cost, or manufacturing limitations. The object 
of this work is to arrive at ideal requirements regardless of 
whether or not they can be practically interpreted immediately 

3 Correlation of the facts revealed from the field study wit) 
the creative development ideas evolved from the analysis. This 
correlation results in ideal specifications and recommendations 
which act as bench marks to guide development engineerin z 
and to integrate the requirements of the final design of the 
product, thereby eliminating much waste of money in un- 
directed development work, 

(Continued on page 225) 


r 
a 
ve 
; 
| 
i 
ae 


The PRESENT and FUTURE 


the AIRCRAFT INDUSTRY 


EN have found they can fly. Even as Daedelus and 

Icarus dreamed centuries ago in escaping from the laby- 

rinth, so men dream today of soaring through space. 
However, the analogy does not end there, for we find that we 
still may fly too near the sun. In the modern myth, the sun 
may represent that bright and blinding light of shortsighted- 
ness which obscures the vision, and causes us to fall into the 
sca of apathy. It is the purpose of this paper to suggest the 
methods by which we may contrive to fly higher and higher, 
and farther and farther, ever advancing along the path of 
security and progress. 

There has been much speculation in the press about industrial 
mobilization, about planning for defense, about a unified air 
co-ordinating committee, and other allied matters. Much of 
the published speculation is, in fact, already past the blueprint 
stage, and the aircraft industry is co-operating in making such 
studies as are requested by the various agencies. 

Great emphasis has been placed upon the fact that the in- 
dustry has been reduced from an annual output of 90,000 to 
100,000 planes per year to a current rate of 1500. One seldom 
sees the statement that the industry was increased from 1000 to 
100,000 planes annually. Somewhere between these statements 
lies an ascertainable fact as to the real requirements of the 
United States for both commercial and armed-forces purposes. 
Let us examine these facts: 

THE GREATEST NEED IS FOR RESEARCH 

No one would sensibly deny that there is a minimum need for 
development and research into the mysteries of aircraft. No 
one would deny that we have now reached a new limit in our 
conception of flight, that of the so-called sonic barrier through 
which no man has flown and lived. We have found in our 
laboratories and factories that metals, designs, and construction 
methods heretofore found adequate, are so no longer, in our 
efforts to penetrate the unknown areas of more than sonic speed. 
Friction, shock waves, heat, all combine to make difficult the 
creation of an aircraft capable of flying faster than sound. To 
carry on studies made necessary by such problems requires 
money in large quantities. 

Che Wright brothers, and others who built their planes of 
fabric, and wood, and glue, would hardly recognize the modern 
airplane plant with its dust-free laboratories, its wind tunnels, 
it. specialized machinery, its testing devices—none of which 
w «s required in the early days when the height of ambition was 
just to fly—not high, not far, not fast—just fly!' Nor are we 
coatent any longer just to fly. We must go farther and faster 
thanever before. We must continue to lead the world in planes, 
in speed, and in performance. To do all this takes money. It 
takes research, design, skill, machines, factories and, above all, 
trained men to perform those functions. 

One does not go forth into the street and say to a man, ‘‘] 
would have an airplane. It shall be the biggest, the fastest, 
and best in all the world.’’ No, to get such a plane we need, in 
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great quantity, the metal, the parts, and the know-how; the 
facilities, the equipment, and the skills—in short, men, trained 
men. We often hear, as airplane manufacturers, the comment 
that we should not have to cry so loud in the wilderness for 
money to keep our doors open; that in the event of an emer- 
gency we can always build back to a comparable level of plane 
production achieved during 1944. This is a very important date 
in retrospect—a date which indicates nearly five years’ leeway 
from the beginning of hostilities in which to prepare. 

People say to us, ‘Your interest in obtaining large sums of 
money for continued operation is selfish. Why do you preach 
war and emergency and unrest, and worry us into giving you 
money for planes we do not now need?" 

Let us recall to mind certain facts, widely published but not 
too widely noted. I quote General Eaker, former Deputy Com- 
mander of the Air Forces: ‘‘No combat airplane developed 
after December 8, 1941, appeared in any combat units in the 
whole course of the war.’" We must remember that had not 
Great Britain spent considerable funds in developing the Spit- 
fire and radar before war came, the Battle of Britain might have 
been lost in 1940. These latter items were the result of years of 
research; and the radar development of the British was im- 
proved and made use of by our armed forces to the great benefit 
of all. 

Then too, people say, “‘But you must be prepared to do re- 
search work and expend monies on development in the normal 
course of your business. You sell to commercial airlines and 
surely your profits from that work should be partly set aside for 
such a purpose."’ Actually, few if any of our commercial air- 
lines have asked us to develop planes to fly 1000 miles an hour! 
With no other form of transportation is there the complexity 
of problems inherent in aircraft. There is no requirement—in 
fact, there is no room to travel 1000 miles per hour on land. 
Few people have considered the possibility of traveling 1000 
miles an hour on water. Reasoning peoplewill tell us that such 
land and water speeds would create almost insurmountable 
problems of friction and motive power. Yet we see daily refer- 
ences in the press—made in sublime faith—that aircraft will 
soon be built which will fly that fast or faster. Few of those 
same people realize that the problems of friction are as funda- 
mental in air flow as they are in water or on land. 

Aircraft development has now reached the point where we 
can supply the motive power for high speed, but are lagging 
behind on construction methods and materials which will 
withstand the pressures, heat, and corrosive action brought 
about by such speeds. 


AN INCENTIVE TO PEACE 


The American people must recognize that the required re- 
search program and development of modern aircraft are not 
paths to war but incentives to peace. From time immemorial 
the truth of the axiom that the best defense is a good offense, 
or that in time of peace prepare for war, has been proved. No 
one ever attacked Rome while the Caesars lived. No one at- 
tacked Germany while Hitler prospered. Modern aircraft are 
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prerequisite to national defense; they are essential to competi- 
tion in international commerce; they are required for the full 
realization of national growth. We are not pleading for the 
permanence of our company as opposed to any other aircraft 
manufacturer, but we do plead for the continuation of a force- 
ful intelligent air policy that will permit of the necessary de- 
velopment program. Any costs inherent in this plan can be 
measured in lives lost and damage done while America waits 
for planes not yet built. 

When people say to us that a conversion is simple from the 
field of commercial aviation to that of war, we would remind 
them that whereas total purchases of commercial planes in any 
one year are limited to a few hundred, in time of war that 
figure becomes the daily requirement. No one contemplates 
converting a freighter to a man-of-war. No one should imagine 
that a cargo plane may be made into a bomber, nor that a 
pleasure plane may become a 10-mile-a-minute fighter. 


EXPERIENCE WITH THE FLYING-WING'’ DESIGN 


Let me exemplify the time consumed and problems encoun- 
tered in the design and development of new-type aircraft by 
presenting a brief history of our compatiy's experience. 

Since the early 1920's Jack Northrop has believed in a flying 
wing; a plane without conventional fuselage and tail surfaces 
common to aircraft as we know it today. This conception 
carried with it the belief that it would be possible to construct 
an airplane with the now commonly known stressed-skin con- 
struction, thus making possible a far stronger and more rigid 
plane without the requirement of intricate and weight-con- 
suming internal structures. In the year 1929, the first plane ap- 
proaching this conception was constructed and flown success- 
fully. This design did not have all the factors of stability neces- 
sary for the complete elimination of the tail, and it was found 
necessary to provide this prototype with two outrigger-type 
booms to carry the necessary tail-control surfaces. A funda- 
mental portion of the idea was achieved, however, in that the 
engine and crew nacelle were taken into the wing itself. 

Lack of development funds made necessary the discon- 
tinuance of active development on this project following 1930, 
for a period of years, during which time many conventional 
and successful airplanes were designed, built, and flown by 
Northrop. In 1939 we again began work on the design of a 
true flying-wing aircraft. This attempt resulted in the success- 
ful flight on July 1, 1940, of a flying wing known as the NIM. 
The date I have just used may be inaccurate, as Tom Ruble, the 
crew chief on this project, suddenly found, to his great con- 
sternation, that he was flying without benefit of wheels during 
a routine taxi run and engine warm-up. This happened prior 
to the official flight. This plane was a pusher-type, all-wing, 
totally enclosed aircraft in which pilot and engine were fully 
housed inside the wing. All drag surfaces were eliminated so 
that the surface of the entire plane contributed to its lift. 
Hundreds of successful flights were made by this model. 

Such marked success was achieved in proving this design 
that the Army Air Forces became interested and sponsored the 
further development of this type. Even with this encourage- 
ment there were many disbelievers in the fundamental design, 
and, with the inception of hostilities, the company was re- 
quested to design various modifications of the basic flying- 
wing-type plane in order to prove or disapprove the potentials 
claimed for it by its designer. For this reason experimental 
contracts were let to build such planes as the XP-56. This 
plane is a tailless pursuit type, carrying the pilot and engine in 
a short nacelle. This plane was never placed in production but 
has been used by the Army for research purposes because of 
certain other factors of an unusual nature, namely, that it 
was the first all-magnesium and all-welded plane ever built. 


MeEcHANICAL ENGINEERING 


A second departure from the original concept was the de 
velopment of the XP-79, the so-called Northrop Flying Ram 
This is a twin-jet wing-type plane in which the pilot rides 
prone, as this method of placement increases materially th 
pilot’s ability to overcome the blackout threshold and makes 
possible more abrupt turns and steeper pullouts from dives. 

Still another development of this basic theory was the North 
rop-designed jet bomb, the JB1A which was manufactured for 
the Army Air Forces. This was a pilotless plane which carried 
nearly 2 tons of bombs within the cast-magnesium center sec 
tion of the wing, and the ram-jet engine (patterned after th. 
German version) was also enclosed within the wing instead of 
above the fuselage as in the German V-1 buzz bomb. Current 
plans in the further adaptation of this plane, because of the 
greater speeds required, present many new physical problems 
such as a thin and rigid wing—a perfectly smooth airfoil. The 
skin is fabricated of sheet magnesium, machined to taper both 
ways. The skin of the control surfaces is of magnesium plate 
with the ribbing milled into it for the required strength. Be- 
cause of the heat generated from the high speeds at which it 
will be required to operate, it will be necessary to cool the 
pilot's compartment by refrigeration. The erosion produced 
by the elements may develop to be one of the greatest problems 
to combat, in that the material presently used may not with 
stand the rain and wind blast at these high speeds. 

During all this time there was still being built for the Army 
Air Forces the B-35 flying-wing bomber. In addition to being 
one of the biggest airplanes ever produced, this flying-wing 
bomber is by far the most advanced in its design of any large 
airplane ever built. The B-35 has a span of 172 feet from wing 
tip to wing tip. The surface of the wing totals 4000 square 
feet. The length of the wing at the center is 37'/2 feet, and it 
is more than 7 feet thick at this point. There is a compart- 
ment inside the wing for a normal crew of nine persons, and six 
additional crew members can be carried on special long-range 
missions. The normal gross weight is about 165,000 pounds 
and when carrying an overload, in the same manner as most 
bombers of World War II were operated, the gross weight is 
209,000 pounds, or 104'/2 tons. 

The crew compartment is supercharged for high-altitude 
flying, enabling the crew to function efficiently at extreme]; 
high altitudes without wearing oxygen masks. 

The airplane is expected to have a top speed approaching 
that of a wartime pursuit, and a cruising range of over 10,000 
miles in the overload condition. Its unusual combination o 
range and speed are directly due to the radical flying-wing dc 
sign perfected by Jack Northrop. 

Even the development of this large bomber has not been con 
ventional, as our company has also been requested by the Army 
Air Forces to modify two of these planes to jet propulsion 
This modification will involve the use of eight jet engines, 
making it, in so far as it is known, the most powerful bomber 
in the world today. 

While the flying wing was developed strictly as a military 
bomber, the general arrangement of the plane lends itself ex 
cellently to long-range commercial transport use. Estimated 
costs per ton-mile of operating commercial planes of this type 
are far below those of conventional aircraft because of the muc! 
improved efficiency of the flying-wing design. 

APPROACH TO THE FUTURE 

In addition to the program outlined, we are currently en 
gaged in developing guided-missile information for the Arm) 
Air Forces; a project which must take into consideration bot! 
subsonic and supersonic speeds with all the difficulties inheren: 
therein. We are likewise engaged in nuclear-energy research at 

(Continued on page 216) 
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FIG. 1 RADOME OF TAILORED PLY VENEER, MOUNTED ON CERAMIC MOLD WITH ITS METAL-SPRAY COATING TO SERVE AS LOWER OR 
INTERNAL ELECTRODE FOR HIGH-FREQUENCY HEATING 


HIGH-FREQUENCY MOLDING 


Method Applied to Compound Curvatures in Wood 


By P. H. BILHUBER 


VICE-PRESIDENT, STEINWAY AND SONS, NEW YORK, N. Y. MEMBER ASME 


N analysis of the operations, equipment, and cost factors 
involved in the process or method that has now come 
to be known by the name of ‘‘bag molding”’ of veneers, 

such as for instance the Vidal process, employed by Langley 
\ircraft Company and others for monococque-fuselage manu- 
facture, and by many others for plane parts and boat hulls, led 
the author in 1943 to the development of a more economical 
and simplified means of achieving the same results. 

The advent of electric heating of dielectric material by 
means of high frequency,and a fortunate opportunity to attempt 
co employ this heating means in the experimental manufacture 
of radomes in wood veneer in semispherical shape with a 
‘iameter of 32 in., enabled the author's company to develop a 

‘chnique which offers significant cost-reduction possibilities 
the making of many structures of ‘‘compound-curvature’’ 
orm in wood veneer, cloth, papreg, and the like. 


THE “‘RAYTRONIC’’ PROCESS 


This new process called Raytronic! by name, as distinct 
om the bag-molding and ‘‘cooking’’ method employing an 
itoclave with steam heat and pressure, consists of the follow- 
ing elements and operations: 


‘Raytronic bonding of resin-glued woodwork registered U. S. 
Patent Office, April, May, and July, 1944. 

Contributed by the Wood Industries Division and presented at the 
Annual Meeting, Atlantic City, N. J., December 1-5, 1947, of Tur 
American Society oF MECHANICAL ENGINEERS. 
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Forms. An improvement was first sought in the conventional 
use of a wood mold or form. Such forms were not only diffi- 
cult, but almost impossible to reproduce in a multiple number 
of exact duplicates. There was also no guarantee that any 
two wood molds which might be identical in shape would re- 
main so with repeated use, due to wear, warpage, and defor- 
mation on absorption of moisture. 

Therefore a number of ceramic-like male molds were cast 
from one master metal female pattern or die, in this case in a 
heavy sheet-metal form firmly braced to withstand distortion 
which might result from the weight of the ceramic material. 
Such molds were then coated with copper in a !/g,-in. film thick- 
ness by the well-known Shoup metal-spray process. Adhesion 
of the coating was excellent. 

Coating Serves as Electrode. This metal coating, even though 
quite thin, constitutes an effective electrode, and serves as one 
of the pair of electrodes employed in high-frequency heating. 

Fitting Veneer to Structure. ‘Tailoring’’ the pieces of veneer 
to fit the required shape of the structure to be made is generally 
a matter of “‘layout’’ on the actual mold itself, and a transfer 
of the various resultant shapes for the individual pieces of 
veneer to shaper patterns where, subsequent to rough-sawing 
on the bandsaw, a multiple number of each piece are simultane- 
ously shaped by machine to the precise outline required. The 
Pieces are then numbered for proper sequence in assembly. 
The semispherical shape required seemed to provide an op- 
portunity to develop the ‘‘pattern’’ by geometric method in 
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draftsmanship but calculated shapes usually required some 
initial correction by ‘‘cut-and-try’’ methods. 

It is interesting to note that the method adopted and followed 
was to machine two-ply veneers of '/43 in. thickness each, 
rather than single thicknesses, anticipating the practice found 
to be in general use in Germany in aircraft work during the 
war, so as to prevent splitting and wastage of material. 

Glue Gun. In the wood mold-autoclave-bag molding proc- 
ess resort is commonly had to staples or metal tacking of 
pieces of veneer to the mold in the assembly procedure. No 
such staples need or can be used in the high-frequency heating 
method, as the path of the electrostatic field would be channeled 
through the staples and the veneer structure burned by resultant 
arcing, quite aside from the fact that it is difficult to drive 
staples into the ceramic material. Instead of staples, dabs of 


FIG. 3 PRESSURE BAG OF 
SHAPED OR MOLDED CONSTRUC- 
TION IS INFLATABLE AND LIES 
BETWEEN MALE AND FEMALE 
MOLDS OUTSIDE THE ELECTRICAL 
FIELD EMPLOYED FOR HEATING 

THE WORK 


FIG. 2 EXTERNAL ELECTRODE 
IN PLACE OVER RADOME 
MOUNTED ON MOLD 


(High-frequency device of 1 kw 

output and leads are shown; mat 

between external electrode and 
work is omitted.) 


thermoplastic resin glue are used and placed where needed, 
then the wood over each dab of glue is heated and cured in 
seconds of time by means of an ultrahigh-frequency gun cs- 
pecially developed by the Girdler Corporation of Louisville 
for ‘‘tacking’’ purposes, permitting rapid assembly of the 
veneers on the mold. A ‘‘staggered"’ build-up of these shaped 
veneer pieces on the mold accomplishes the overlap of their 
edges, adding strength to the article to be molded, Fig. 1. 

Felt Covering for Veneer. A ‘‘tailored’’ mat of canvas or heavy 
felt to cover the surface of the veneers upon completion of the 
assembly serves a double purpose. The small total area and 
thin wall of the wood radome provides only a light ‘‘load"’ 
for the high-frequency apparatus employed in the so-called 
“‘perpendicular’’ heating. The mat might be said to increase 
the load and permit easier “‘tuning’’ of the high-frequency 
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FIG. 4 COUNTERSHAPED 
‘RETAINING MEMBER OF 
THE ‘‘PRESSURE MEANS’ IS 
THE FEMALE MOLD, LARGER 
THAN THE MALE MOLD SO AS 
TO PROVIDE SPACE FOR THE 
INFLATED BAG, AND ‘“‘CAPS” 

THE WORK 
(Suitable clamps which are not 
shown, unite the retginin mold 
with the plain bas¢ under the 
male mold. The union leaves 
no aperture for a “blowout.” 
A suitable hole is provided for 
the valve stem for connection 
to a compressed-air supply.) 


apparatus. It also prevents the imprint, through the pressure 
applied, of marks or indentation of the second or external 
electrode. 

Second Electrode. This second electrode, conforming in shape 
to the assembled veneer unit, was fashioned of copper-screen 
cloth, bound at the edge by a thin sheet-metal strip for attach- 
ment to the leads of the high-frequency device. Such 
“tuning stubs"’ as might be required by the design of the high- 
frequency device and the size of the article to be made are also 
fastened to this strip or to the leads, Fig. 2. 

Pressure Method. The pressure means consists of two units, 
and, unlike the older comparable process, dispenses entirely 
with the vacuum bag and the steel pressure autoclave. It also 
reduces the floor space required for the assembly and subsequent 
cooking operations to the floor dimensions of the mold it- 
self. No heavy mold has to be transported or run into the 
autoclave on rails or car. Also the unwieldy, expensive, and 
short-lived rubber vacuum bag, used in the former process to 
protect the veneer structure from the effects of water and steam 
in the autoclave cooking, is eliminated as well as the vacuum 
pump used to exhaust the air from this sort of bag. 

In their place, a molded-to-shape rubber inflatable ‘‘inner 
tube’ is provided, Fig. 3. The retaining member of the pres- 
sure means, usually referred to as a ‘‘caul’’ by woodworkers, 
is a roughly shaped female counterpart, this time made in wood, 
of the male mold itself, with an interior dimension which 
permits a void of some 2 to 3 in. between it and the male mold, 
Fig. 4. This void is filled subsequently by inflating the inner 
tube or bag by compressed air, precisely as an auto tire inner 
tube fills the ‘‘shoe."’ Retaining clamps of any standard make 
or design are used to couple the female with the male mold be- 
fore inflation. This apparatus assembly resembles somewhat 
an auto tire casing and the rim it is mounted on, confining the 
ai: to the inner tube, thus supplying pressure on the work. 
About 50 to 60 psi was ample to secure good bonding. 

it will be noted that the inner tube in this instance is ap- 
plied on the outside of the second electrode, and therefore 
outside the direct heating field between the electrodes. This 
fact contributes to the prolonged life of the pressure device, 
i.c., both bag and the matching molds, whereas through re- 
peated exposure to heat, and folding, creasing, and handling 


of the bag in the bag-molding process, the life of the latter 
has been found to be generally restricted to some 40 or 50 
bakings, even when using the utmost care. Some heating of a 
mild nature, it is true, is also found in the inner tube, caused 
by conduction from the heat generated in the veneer structure 
itself lying between the electrodes, and possibly from the so- 
called ‘‘stray field’’ of the electrical device. 

It is thought that, barring puncture or abuse, the inner 
tube will last practically indefinitely, and furthermore that 
one such “‘bag"’ can be used in a production sequence to serve 
at least three or four molds inturn. Likewise a single pressure- 
retaining member, or female mold, or mold ‘“‘counterpart,’’ will 
serve three or four male molds in turn in actual production 
Operations. 

High-Frequency Device. A high-frequency dielectric heating 
device of 1 kw output capacity, using approximately 600 w, 
was found sufficiently powerful to heat and cure the cold-set- 
ting urea-formaldehyde glue between the layers of veneer in a 
heating period of 7 to 9 min at a frequency of 8 megacycles ard 
a temperature rise of 100 F above room temperature. 

The initial experiment failed in the actual application of 
heat to the job, owing to the difficulty of ‘‘tuning”’ to the 
rather small load represented by the two plies of thin two-ply 
veneers and the thin mat between the electrodes. The addition 
of tuning stubs and somewhat higher frequency than initially 
used, and minor changes to the mat, subsequently afforded 
an opportunity to pump heat into the structure instead of into 
the leads and the high-frequency device itself. With the heat 
thus generated, the urea glue used as an adhesive between plies 
was set and cured, and at the same time, the dabs of thermo- 
plastic glue used in the assembly operation to enable the veneer 
Pieces to remain in position in the “‘lay-up’’ operation on the 
male mold, were softened sufficiently to permit removal of the 
entire structure from the mold itself, Fig. 5. 


WIDER APPLICATIONS POSSIBLE 


Successful outcome of the experimental work, and the short 
operational run employed lead the author to believe that 
considerable economies in first cost, equipment, maintenance, 
and floor space can be made by the adoption of this method to 
much Jarger structures of plied or laminated veneers, such as 


215 
n 
| 
r 
ft 
if 
en 
oy 
ig 
j 
7 
2% 
2 


half fuselages and parts for airplanes, boat hulls, furniture, 
and the like. A clean, cool, and rapid operation results. 
Moreover, the use of the ceramic mold insures a means of dup- 
lication of molds to exact shape in any number which may be 
required for quantity manufacture. 

Another difficulty in the bag molding process, resulting from 
deformation or distortion of the usual wood mold by warping 
in the prolonged steam cooking and accidental wetting, is 
overcome by this dry process. One heating unit, of modest 
size and current consumption and portable in type, can be em- 
ployed to service a multiple number of molds. The necessity 
for live steam at effective pressure levels and the highly danger- 


COMPLETED RADOME OF WOOD VENEER AND EXTERNAL SHAPED ELECTRODE OF COPPER-SCREEN CLOTH WITH ITS LEADS 
(Removal of paper strips, and sanding, and paint finish on outside and inside complete operations on this structure.) 
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ous practice of a combination of air pressure and steam pres- 
sure are eliminated, spoilage and waste reduced to an absolute 
minimum, bag repair, and costly replacement dispensed with 

Furthermore, the operation of high-frequency equipment of 
simplified, modern design now avoids the necessity for engi- 
neering talent in its employment. The acquisition costs of 
such equipment are declining, as simplification in design and 
competition in price enter this field. 

Engineering data can easily be projected for a larger-area 
structure such as a half fuselage or boat hull in determining 
power requirements, if the factors of weight, area, time, and 
type of adhesive for the prospective job are given. 


the request of the Government to seck out ways to achieve new 
power performance for commercial and military aircrafe. 

All those items are of little concern to private industry as yet. 
What the future may be, no one knows. We believe that no 
new knowledge can be brought into being in this world that 
cannot be useful. We believe that each of the programs now 
under way at our plant will be of benefit to the nation. We 
believe that such programs should and must be coatinued in 
order that progress be made. 

The aircraft industry of today is waging a difficult struggle 
to maintain its place in industry and to battle all the problems 
presented by a cutback from some 90,000 planes per year in 
1944, to an estimated 1500 planes in 1948. Our problems are 
many and varied; not the least of these being that of holding 
the industry together. Of paramount consideration must 
be the fact that our problems are those of every citizen of the 
United States. We should not permit the industry to reach too 
low an ebb. Our national security depends upon it, even as we 
are dependent upon the contributions made by men and women 
represented by this Society. 

To sustain our industry we cannot manufacture other goods, 
or our mechanics and engineers become engineers and me- 
chanics in other lines, their technique being lost and their pro- 
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gress retarded. We do not believe consolidation or merger to 
be the solution to this problem, for in that event the indi- 
viduality of our engineers is lost, the design development 
becomes unvaried, and we advance along only one line. 

Look in the air today and recognize the handiwork of each 
individual. Advancing? Yes. But stiil the hand of the basic 
designer is recognizable. We in the irdustry know the home 
of the plane when we see it. It bears the mark of its creators 
even as each individual bears resemblance to his progenitors. 

Our Government must maintain an adequate research and 
development program, sufficient to keep the engineers of our 
industry ever looking forward, overcoming the problems of tlic 
air—a production program sufficient to keep hands trained in 
the technique of producing the engineers’ designs, learning new 
processes, new methods. While this is being accomplished, we 
will have provided our country with the most up-to-date de- 
fensive air force in the world—an insurance policy for national 
security! We must keep ahead. We have the talent and tic 
will. So long as America needs planes, we and others like 
us will continve to build them, but it is unreasonable to assume 
that the aircraft industry can afford to wage the struggle against 
the unknowns in the field without the complete support of tlic 
American people. 
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NUCLEAR ENGINEERING 


Basic Design Background and Scope of a New Branch of Engineering 


INTRODUCTION 


NGINEERS played a prominent role in collaboration 

with the physicists and the chemists during the war 

effort to produce the atomic bomb. From this effort 
has developed a new niche in the many fields of engineering, nu- 
clear engineering. As is true of any new specialization, this 
field first draws its basic principles from the fundamental sci- 
ences and from the older branches of engineering. 

Essentially there is little new in nuclear engineering; it is 
more a redistribution of an engineer's method of thinking and 
the acquisition of a new set of values and backgrounds. For 
example, the field of chemical engineering has been defined 
most advantageously by a group of unit operations such as 
heat transfer, fluid flow, distillation, evaporation, size separa- 
tion, etc. To this group, nuclear engineering adds but three 
new types of operations, shielding, remote control and main- 
tenance, and health safety. 

In the first analysis, and paradoxically, nuclear engineering 
is not particularly concerned with nuclear power. As long as 
this power has to be obtained through the path of heat, which 
is the case in the present state of scientific knowledge, there are 
plenty of engineers well versed in power plants, turbines, and 
the like, to design the power machinery. Therefore, the duty 
of the nuclear engineer, in so far as he is a specialist, could end 
with the method of producing the desired temperature level 
in a satisfactory heat-transfer medium. He cannot, however, 
turn over the entire responsibility to power engineers because 
of the hazards of radioactivity in this field. Shielding, remote 
control, and waste disposal will always remain in the picture. 
The nuclear engineer will be more interested in power produc- 
tion itself when and if science evolves methods of releasing 
nuclear energy usefully by means which do not involve a heat 
cycle. 

Hence the scope of nuclear engineering might be defined as 
the design, construction, and operation of nuclear reactors to 
produce power or useful radioisotopes, of radiochemical plants 
to recover the fuel or the by-products, and of waste storage and 
disposal systems. 

In a research and development sense the field is considerably 
broader. Knowledge is needed on the effect of radiation on the 
properties of materials of construction. Special designs of ex- 
tremely efficient purification processes, heat-transfer media and 
equipment, pumps, and remote-control devices must be developed 
and tested. Research is needed to discover better shielding 
materials. Induced activities in all materials undergoing ir- 
radiations need to be studied on a long-term basis. 

For most efficient work in this field, engineers must become 
more familiar with certain phases of physics. Young men who 
are interested should obtain elementary training in nuclear 
physics, more training in mathematics, and an understanding of 
tadiochemical techniques. Mechanical engineers should by 
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all means obtain some training in chemistry. Eventually, the 
nuclear engineer must be able to understand thoroughly the basic 
physics and chemistry behind the nuclear reactors and the 
chemical plants he is to build and operate. To developa strong 
group of engineers in the field will take considerable time. 
During the interim period the nuclear engineer must be able to 
interpret a new set of values to other engineers. 

This paper attempts to establish the basic principles of nu- 
clear engineering by presenting some of the new concepts and 
outlining the magnitude of the design problems. Inasmuch as 
nuclear engineering is still closely allied to physics and radio- 
chemistry, the presentation will Jean toward fundamental prin- 
ciples rather than strict engineering practice. 


NUCLEONICS 


According to present theory, the atom is made up of a heavy 
central core called the nucleus, and a cloud of electrons travel- 
ing in definite orbits about the core, just as planets revolve 
about a sun. The central core is about 20,000 times smaller 
than the volume swept out by the outermost electrons. There- 
fore the atom consists mostly of empty space. 

Most properties and forces associated with the atom as a 
whole are based upon the electrons. The field of modern 
chemistry is quite well explained by theories based upon elec- 
trons, their orbits, and their interactions. 

The first phenomenon to be associated with the nucleus 
was radioactivity. As information developed, the nucleus was 
found to be made up of neutrons and protons. By interconver- 
sion, loss or gain of these particles, chemical elements can be 
transmuted one into another according to certain definite pat- 
terns. 

The nuclear particles, neutrons and protons, are held together 
by the strongest forces in existence. These are approximately 
a million times stronger than the electrical forces holding the 
electrons to the core, which in turn are stronger than the chemi- 
cal forces holding atoms in molecules. Even these chemical 
forces are many times stronger than the elastic forces which 
we a piece of steel together. 

At this point, it is instructive to compare nuclear engineering 
with chemical engineering. The latter stems from chemistry, 
as explained in terms of quantum mechanics. Nuclear en- 
gineering has its origin in nuclear physics, explained as yet 
only in part in terms of nuclear-energy levels and other analo- 
gies to the more classical explanation of orbital electron be- 
havior. A second comparison of the two fields can be based 
on the behavior of many particles moving in space, i.c., dif- 
fusion. Just as many of the unit operations of chemical en- 
gineering are, basically, diffusional phenomena, so are many of 
the problems in nuclear engineering. Some of these problems 
are quite complex but a few with which a great deal of design 
is concerned are less involved than, for example, the design of a 
multicomponent distillation tower. 


NEW CONCEPTS 


The magnitude of nuclear energies is the first new concept 
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which engineers must grasp. These energies can be evaluated 
by Einstein's equivalence of mass and energy. 


E = mc? 


where E is energy, m is mass, and c is the velocity of light. The 
square of the velocity of light is the conversion factor, a truly 
enormous one equal to 9 X 10” in cgs units. In engineering 
terms this equation says that 1 g of mass is equivalent to about 
25,000,000 kwhr of energy. 

It is impossible to annihilate completely a gram of a given 
substance. If a gram of uranium atoms, each of atomic mass 
238, should split by fission into tin atoms cach of atomic 
mass 119, there is an excess mass remaining which is converted 
into energy. It amounts to about 0.1 per cent or 25,000 kwhr, 
still a substantial amount of energy. 

While most of the energy appears in the form of heat, a few 
per cent, still a significant amount, appears as gamma rays and 
beta particles, giving rise to large amounts of radioactivity. 
The majority of the heat is dissipated fairly close to its point of 
origin, but a small percentage appears at fairly distant points 
and must be removed, generally by secondary cooling media. 

Another new concept is the statistical character of work in 
the field of nuclear physics. This is brought about by the fact 
that an atom, and, in fact, matter, is made up largely of space. 
Any nuclear reaction requires that close contact occur between 
two nuclei. There is always, due to the large spaces and to 
forces of repulsion, a probability that a reaction will not take 
place. If both particles entering the reaction are charged, 
electrical forces make a contact much less likely. Neutrons, 
having no charge, can make close contact with a nucleus. How- 
ever, the number of neutrons which can be produced at any one 
location is relatively small compared to the number of nuclei 
in a given mass of matter. Thus one deals with individual 
particles in a statistical manner rather than molar quantities, 
as in the case of chemical reactions. 

Some explanation of terms is necessary at this point. It is 
customary to describe the probability that a nuclear reaction 
will occur in terms of the area of the target presented by a given 
nucleus to an approaching particle. This area is called the 
“cross section’’ and is generally expressed in units of 10~** cm? 
per nucleus. A cross section is a specific property of a nucleus 
and varies widely among elements and isotopes. All nuclear 
reactions are so described. Thus absorption of a neutron, 
simple scattering by collision, as well as more complicated re- 
actions, each have a probability of occurrence which is pro- 
portional only to a different cross section. Competing reac- 
tions to a large extent can be expected to occur in the ratio of 
their cross sections. 

It is convenient to speak of ‘‘macroscopic’’ cross secrion, the 
cross section per cubic centimeter of a material. This has the 
dimensions of reciprocal length, so that the reciprocal of the 
macroscopic cross section is a length equivalent to the mean 
free path of travel of the bombarding particle between like 
events. 

A third in the new set of values can now be discussed, namely, 
that the particles of nuclear physics (neutrons, protons, gamma 
rays, beta rays, alpha particles, and fission fragments) pass 
relatively freely through the wide open spaces in the atoms of 
matter. They are not stopped in the same sense as a dam stops 
a stream of water, but penetrate various distances into a mate- 
rial placed in their path. They are scattered or absorbed ac- 
cording to some cross section. Thus, for example, it may re- 
quire several inches of lead or many feet of concrete to stop 
highly energetic gamma rays, and, on the other hand, very 
thin barriers to stop fission fragments or alpha particles. This 
disappearance by attenuation is peculiar to the field of nuclear 
engineering. 


MeEcHANICAL ENGINEERING 


A fourth new concept is the restriction placed by nuclear 
physics on the materials of construction permissible in a nu- 
clear reactor. Owing to the need of neutron economy, it is ger- 
erally necessary to use materials of low absorption cross sec- 
tion and to use them as sparingly as possible, since the total 
loss of neutrons is proportional to the macroscopic cross se - 
tion, i.¢., the product of the cross section and the number of 
nuclei present. This is a restriction which is added to the 
usual engineering ones determined by strength, corrosion, etc. 

This last point generally means that, in nuclear reactors, the 
heat-transfer medium employed should take up as small a space 
as possible in the reaction zone. Nuclear reactors are unique 
in that they refuse to work unless they are designed for a cer- 
tain critical size. Once this is exceeded they will work almost 
too well. As a result, the power which can be developed by 
such a reactor is limited only by the amount which can be re- 
moved. The size being fixed within relatively small variations, 
the surface available for heat removal is similarly limited. This 
is a situation which usually has not confronted engineers in the 
past. Ordinarily, surface and temperature difference are the 
two main variables in heat-transfer problems. In this new 
application, however, it is necessary to strive for higher and 
higher heat fluxes and heat-transfer coefficients. 

Gilliland? has already published a very interesting compari- 
son of the possible cooling fluids for piles, and little more need 
be mentioned here. Once, however, a given fluid is chosen 
which is satisfactory from nuclear-physics and stability to 
radiation requirements, other design variables need to be con- 
sidered carefully. For example, assuming liquid water as the 
cooling medium, the heat-transfer coefficient’ is given by 

Vos 
4 = 150 (1 + 0.0114) De? 
where V is the water velocity fps; D is diameter of the water 
passage, in.; ¢ is fluid temperature, deg F.; and / is expressed 
in Beu/(sq fe)(deg FX(hr). For maximum heat transfer, high 
velocities and small passages are desirable. Both these vari- 
ables are limited by corrosion and power requirements. Nor is 
this the end; scale formation, usually generously allowed 
for in standard engineering practice, where surface is not a 
limiting factor, may well turn out to be limiting in the long 
run. 

It is not the intention of this paper to consider any of the de- 
tails of the interesting problems which can be foreseen in heat 
conduction, heat transfer, and fluid dynamics. Suffice it to 
state that such problems will be most important in the field of 
nuclear engineering. 

A fifth new concept, is the short time element required in 
nuclear reactions. A pile can, in the absence of delayed neu- 
trons, increase its power by a factor of ¢, or 2.7, in times which 
are extremely short. If, for example, a pile designed to operate 
at 10,000 kw should get out of control with an excess multi- 
plication constant of 0.10, it will be at a level of 27,000 kw in 
0.01 sec. Even with fair safety factors designed into the shicld- 
ing of, and heat removal in, a pile, it is obvious that little time 
is available to correct any sudden changes before something 
serious is apt to happen. 

As might be supposed, the main cause of the difficulties in 
nuclear engineering is the radioactivity associated with this 
type of work. This is the sixth new concept required of nu- 
clear engineers. One whole phase of the problem deals with 
the interaction of radioactive particles with materials of con- 


2 **Notes From Seminar in Nuclear Science and Engineering,”’ edited 
by Clark Goodman, first edition, 1947, the Massach«- 
setts Institute of Technology, Cambridge, Mass., p. 338 ff. 

3‘*Heat Transmission,” by W. H. McAdams, second edition, 
McGraw-Hill Book Company, Inc., New York, N. Y., 1942, p. 183. 
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struction, such as physical properties, heat evolution, etc. 
Another important phase is the insidious character of radio- 
activity. It tends to pass through “‘solid’’ matter for rela- 
tively long distances; it can escape directly through the small- 
est of apertures; or it can scatter in any direction after a colli- 
son. Each radioactive element or isotope, once formed and 
not subjected to any further bombardment, loses its activity at 
a very specific rate and nothing known to science can speed or 
slow that rate. Furthermore, neutrons, after traveling some 
distance through a material, can induce secondary reactions 
which may emit high-energy radiations at a point far out in a 
shield. This second phase generally makes itself felt in es- 
timating and designing shields, waste-disposal systems, and re- 
mote-handling procedures, which are problems connected with 
health hazards during operation, transportation, or storage and 
disposal after interest in the material has been lost. 

Mention should again be made of the cooling fluids at this 
point. Radioactivity appears in almost any cooling fluid forced 
througha pile. For example, sodium, oxygen, and other atoms 
in cooling water, or argon, oxygen, and nitrogen atoms in air 
can become radioactive. The unique feature of nuclear reac- 
tions is the production of radioactivity. 


DESIGN ATTACK 


In order to point up the effect of this new set of values on en- 
gineering practices, a few simple problems will be mentioned, 
and order-of-magnitude figures given to show the range in- 
volved 

Entropy has always been a property of matter which has 
troubled the engineer. A considerable amount of the difficulty 
is due to the fact that entropy is associated directly with proba- 
bility. Inasmuch as probabilities are multiplicative functions, 
while entropies are additive functions, the relationship be- 
tween them is expressed as 


S=kinP 


In nuclear reactions a striking parallelism could be drawr tc 
this function, and the concept of entropy could be used. How- 
ever, the physicist is very much at home with probability func- 
tions, and engineers are becoming much more familiar with 
statistical mechanics. There is little need for pursuing the 
analogy further. What is important is that probabilities, ex- 
pressed as cross sections, enter frequently into all calculations 
in this field. Asa result, logarithmic or exponential functions 
are very prevalent. In the simpler theories of nuclear physics, 
many problems are handled through the rate equation 


dN/dt = 


which integrates to 
= 


Here \ can generally be taken as a constant if properly chosen, 
and can be defined as a characteristic length or time. 

For example, some of the typical ‘‘reactions’’ which can be 
hondled in 2 exactly similar manner are listed in Table 1. 


N=number of particles at any time or distance 

No=number of particles at zero time or distance 

nv=neutron flux, product of number of neutrons per cu cm, 
and velocity of neutrons in cm per sec 


The similarity of these reactions suggests that there is a con- 
ccpt, which might be called the law of constant probability, 
which is quite handy in nuclear engineering. It is the basis 
for radioactive decay, gamma-ray shielding, and certain neu- 
tron reactions 


Under a fixed set of conditions, the same proba- 


TABLE 1 TYPICAL REACTIONS 


Type of reaction Equation Coefficient 
N= 1/ = mean life, 
0.693/T, 
Attenuation (shielding) N = Noe—(1/)2 = meanfree path in 
substance 
(k-1), 
Period of pile....... . mv =(ntje ™ effective k divided 


70 by neutron life- 
time pile 
(~ 10-3 sec) 


bility willalways hold. Each nucleus has its own characteris- 
tic set of probabilities. If it is an excited nucleus, secking a 
lower energy level, it will release energy with a fixed probabil- 
ity each unit of time. Or, a given nucleus has a fixed proba- 
bility of reaction with a neutron of a certain energy. Again, 
in regard to gamma-ray shielding, there is effectively a fixed 
probability of such a ray being absorbed in unit thickness of 
shield. 

An appreciation of the operation of this law may be obtained 
from an example. Suppose that one considers 10,000 excited 
nuclei of the same species having a probability of '/10 of 
radioactive decay each second. After 1 sec there will be 100 nu- 
clei of a new species and 9900 of the original type. After 2 
sec there will be 199 of the new and 9801 of the old species. 
As time increases, the number of new nuclei added each second 
is seen to be progressively less. Thus the rate of formation de- 
creases according to the number of original nuclei present. 

One interested in the field of nuclear engineering can ac- 
complish a great deal if he learns the vocabulary of nuclear 
physics, the conversion of less familiar units into more practical 
ones, and the simple laws of radioactivity and health safety, 
more or less characterized by the foregoing equations. Table 2 
presents a few of the more important units and conversions. 


TABLE 2 CONVERSION OF UN ITs 


1 electron volt (ev) = 1.602 X 10° '* ergs 

1 curie = 3.68 X 101° disintegrations per sec 

I Watt = 3.12 X 101° fissions per sec 

I Mass unit = 931.1 million electron volts 

o.1 roentgen per 8 hr = 3300 gamma rays (2 Mev) per sq cm per sec 
1 watt-sec (joule) = 10’ ergs 

1 calorie = 4.18 watt-sec 


A frequently used unit of energy is the electron volt (ev), 
the kinetic energy of a particle of electronic charge which has 
fallen through a potential change of 1 volr. 

The definition of the curie has changed during its history. 
Different texts will give different definitions. One curie is 
approximately equivalent to the activity of 1 g of radium in 
equilibrium with its decay products. For the purposes of this 
paper, 1 curie is taken as the activity of 1 g of radium. 

Radiochemical techniques are sensitive enough to permit 
working with as low as 50 disintegrations per min. Hence 
about 10~!! g of radium is sufficient. Radium has a half life 
of 1590 years, and a molecular weight of 226. For the lan- 
thanum isotope, a fission product, with a half life of 40 hr and 
a molecular weight of 140, 1 g is equivalent to 5.6 X 10° curies, 
about 1/2 ton of radium. Something like 10~'* g is easily de- 
tected. The order of magnitude of these figures is the result 
of the large conversion factor between mass and energy. 

The health hazards involved are of immediate concern. 
Considering only the external effect of exposure, 1 g of radium 
in equilibrium with its decay products, produces a dose of 5 
roentgens per 8 hr (5 r/8 hr) at 1 meter. Tolerance for con- 
tinuous daily exposure has been set at 0.1 r/8 hr. A roentgen 
is that quantity of x-ray or gamma radiation producing in air 
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one esu of charge in 1 cu cm of air under standard temperature 
and pressure. A tolerance dose is equivalent to 16 ww hr of 
gamma radiation per day received by a man weighing 150 lb. 
As a matter of comparison, a person sunbathing receives energy 
at the rate of 100 w at noon, and a chest x ray gives a dose of 
1 roentgen. 

The lanthanum isotope previously mentioned is much more 
potent. It has a high-energy gamma ray of 2.3 Mev. One 
gram would give a stupendous dose of about 5 X 10° r/8 hr at 
1m. 

Such doses lead immediately to the question of shielding. 
Nuclear particles vary widely in their penetration of matter. 
Alpha particles are stopped completely by 1 in. of air, 0.001 in. 
of aluminium, or 0.001 in. of lead; beta particles of 2 Mev 
energy by 23 ft of air, or '/s in. of aluminum; gamma rays of 
2 Mev energy are reduced by a factor of 10 in 1300 ft of air, 20 
in. of water, 10 in. of concrete, 8 in. of aluminum or 1.7 in.of 
lead. 

For shielding against gamma rays, which is the most usual 
requirement, the coefficients to be substituted in the second 
equation given in Table 1 are listed in Table 3. Here the coef- 
ficient is the reciprocal of the mean free path. This table is 
calculated from Heitler’s text.‘ 


TABLE 3 GAMMA-RAY ABSORPTION COEFFICIENTS, » cm~! 


Mev Air H,0 Concrete? Iron Lead 
0.25 1. 40f* 0.124 0.95 5.0 
0.5 1.11f 0.095 0.63 2.7 
1.0 0. 8f 0.069 0. 46 0.8 
2.0 0. 56f 0.048 0.32 0.5 
2.5 0.50f 0.043 0.099 0.31 0.47 
5-0 0.35f 0.030 0.069 0.25 0.48 


> Density =2.3 g per cc. 


This table says that the intensity is reduced by a factor of 
e~ “ for each centimeter of the material placed in the path of the 
gamma radiation. In addition to reduction due to the material 
of a shield, there is a reduction due to distance from a point 
source of radiation.. This reduction factor results from the fact 
that the radiation spreads out uniformly in all directions. It 
is equal to 1/4 +4* where a is the distance in centimeters from 
the source. 

To reduce the dose received from 1 g of lanthanum, which is 
6.3 X 10" r/8 hr as a point source to the daily tolerance of 
0.1 r/8 hr at the surface of a shield, requires a reduction factor 
of 6.3 X 10'*. For a 2.3 Mev gamma ray, u for lead is about 
0.47. Assuming a priori that the shield will be 41 cm thick, 
the reduction factor due to distance is 2.1 X 104, leaving 3 X 
108 to be handled by the lead. The thickness is obtained from 

3X 108 = 
About 41 cm is required. In the form of a sphere this amounts 
to 3.6 tons of lead. 

Another important problem of nuclear engineering is the 
disposal of wastes. From radiochemical plants designed to re- 
cover uranium or plutonium, an enormous number of beta and 
gamma curies of activity associated with the fission products 
must be disposed of. For health safety and, in order not to 
pollute streams, the simplest procedure is to store the wastes 
properly shielded for very long periods of time. 

An appreciation of this problem is obtained when it is re- 
alized that even after a nuclear reactor is shut down and fission 


***Quantum Theory of Radiation,’ by W. Heitler, second edition, 
Oxford University Press, 1944, New York, N. Y., p. 215. 
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is no longer occurring, both heat energy and radiation continu 
to be produced for a long time as the various fission products 
decay with their characteristic half lives. The initial reduc 
tion factor at shutdown is manyfold. It then falls off loga 
rithmically, although not strictly according to any simple equa- 
tion. Even after 5 years, the reduction factor is less than 
100,000 fold. These seem like large numbers but one is dealing 
with the order of magnitude of millions of curies of radioac- 
tivity during operation. For some time after operation, suf- 
ficient heat is developed to require continued although reduced 
cooling. When it is realized that tolerances for health are of 
the order of 0.01 curie, it is obvious that the need for careful 
control and shielding still exists after five years. 

Along this same line, induced activities in any pile coolant 
must be examined. For example, if cooling water containing 
several ppm of sodium ion is exposed to neutron fields, sodium 
24 is formed. This isotope has a half life of 14.7 hr and emits 
a 2.8-Mev gamma ray. Radioactive tolerance for 24-hr sub 
mergence is about 0.5 microcurie per liter for gamma emitters. 
Activities from this source alone in the water can be several- 
fold higher than this tolerance level. Since the level of ac- 
tivity is reduced twofold every 14.7 hr, the water may have to 
be stored temporarily before discharge into a river. 

None of the problems of nuclear engineering is as simple as 
the illustrations given here imply. This is due to the fact that 
one is dealing with mixtures of many radioisotopes. Also, 
there are parent-daughter relationships and whole chains of 
decay products formed from the original fission products. 
However, such complications do not alter the basic principles 
brought out by these examples. 

While emphasis in this paper has been placed on nuclear 
reactors rather than on radiochemical plants, the same 
general problems of shielding and health safety exist. 
They are much simpler, since neutrons do not enter the pic- 
ture. Remote control and maintenance are somewhat more im- 
portant, since moving streams of liquids and solids must be 
handled from vessel to vessel. Waste disposal is an important 
problem since most of the waste occurs only after chemical 
processing. The basic difference between radiochemical and 
chemical plants processwise is the necessity of separating, te 
covering, and purifying traces of elements. One is generally 
attempting to work with grams of an clement mixed with «ual 
amounts of impurities, and, in a total mass of uranium, for 
example, of 1 ton (10®g). On the other hand, high efficien- 
cies for recovery of the product and of the uranium are re- 
quired, primarily because of the small amount of the product 
present, and ultimately because of the value of the product and 
the uranium. 


CONCLUSIONS 


Nuclear engineering will be an important field of specializa- 
tion in the future. It requires a more intimate knowledge of 
physics and chemistry than the majority of mechanical engineers 
receive in colleges at the present time. An engineer working 
in this field needs a reorientation in the order of magnitude of 
his thinking and a clear visualization of concepts which in the 
past have not been necessary. For some time to come, he wil! 
have to depend in large measure upon the physicist and mathe 
matician. 

The unique features of the field are primarily the result o! 
radioactivity phenomenon which in turn is closely related to 
nuclear physics. Shielding, lack of accessibility for main- 


tenance, health hazards, and waste disposal are several of the 
important features requiring considerable design ability. 

This new field is recommended as one of the most challenging 
and fascinating which has developed in the past two decades. 
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CONDENSATION NUCLEI 


Their Significance in Atmospheric Pollution 
By HANS NEUBERGER 


CHIEF, DIVISION OF METEOROLOGY, THE PENNSYLVANIA STATE COLLEGE, STATE COLLEGE, PA. 


INTRODUCTION 
N our everyday life, visual perception plays perhaps a 
| more important role than any of the other senses with 
which we are equipped by nature. It is therefore quite 
understandable that the average person associates with the 
term ‘‘atmospheric pollution,’’ clouds of dust, palls of smoke, 
or deposits of soot, phenomena which are so familiar to the 
residents of industrial cities. On the other hand, ‘‘air’’ is 
usually considered the prototype of the invisible, of the in- 
tangible, and any suspensions in the air which do not conform 
to this concept are regarded as foreign to the atmosphere and 
thus as ‘“‘pollution.’’ According to Webster, the term pollu- 
tion implies uncleanness, impurity, in short, something un- 
desirable. 

Although the scientist often accepts popular concepts, he is 
generally inclined to suspect that apparently ‘‘obvious’’ phe- 
nomena imply, literally, ‘‘more than meets the eye.’’ To 
show that this suspicion is also justified with regard to atmos- 
pheric pollution is the objective of this discussion. It will be 
shown that what seems foreign to the air at first sight is by 
nature an integral part of it and that the more important as- 
pects of pollution generally escape attention. 


THE ATMOSPHERIC CONSTITUENTS 


We can distinguish two classes of atmospheric constituents: 
namely, the permanent gascs, chiefly nitrogen, oxygen, traces 
of argon, neon, etc.; and the variable constituents which include 
water in its different states, carbon dioxide, ozone, and various 
suspensions, either in gascous, liquid, or solid form. These sus- 
pensions, known by the collective term ‘‘aerosol’’ (20), will 
be considered in detail. 

Dust. There are two general types of aerosols. The first 
type is represented by the so-called ‘‘neutral’’ particles (3), 
commonly known as dust and experienced by everyone, as it is 
the more conspicuous type of suspension. It often represents a 
special problem to the mining engineer, the mechanical engi- 
neer, the industrial engineer, and many other professional men. 
Dust consists of finely divided solids derived from weathering, 
drilling, handling, and preparation of rocks and coal. Dust 
may also consist of organic or inorganic particles resulting from 
manufacture of a variety of products such as flour, rubber, lime, 
and steel, from traffic on land be it on the highways, on rails 
Or in city streets, from decomposed vegetation or from volcanic 
cruptions. Perhaps the most reviled member of this class of 
suspensions is the soot and fly ashes from coal fires and other 
combustion processes. 

The cosmic source of dust, namely, the injection of meteoric 
matter into the atmosphere, is of minor significance, because the 
concentration of particles is exceedingly small despite the rela- 
tively large mass of material which invades the earth’s atmos- 
phere from space. 


‘ Numbers in parentheses refer to the Bibliography at the end of the 
paper. 

Presented at a Joint Fuels Conference of the American Institute of 
Mining and Metallurgical Engineers and Tus American Society oF 
Mecnanicat Enornegrs, Cincinnati, Ohio, Oct. 20-22, 1947. 


In general it can be stated that the atmosphere would contain 
dust even in the absence of the sources occasioned by human 
activities, because the chief sources of dust are natural ones 
(4), such as volcanic eruptions and, particularly, dust storms 
originating in desert areas. It has been estimated that the 
volume of fine ashes thrown into the atmosphere by a strong 
volcanic eruption amounts to as much as 100 billion cubic 
yards (4). As another example of Nature’s prolific dust 
sources, the single dustfall of March, 1901 (9), may be cited, 
when about 2,000,000 tons of dust from the African desert were 
deposited over Europe alone, not counting what remained in 
suspension and drifted with the air currents beyond the limits 
of the continent, or what was deposited over the Mediterranean 
Sea and elsewhere In February, 1903, nearly 10,000,000 tons 
of red dust from northwest Africa were deposited over England 
(19). 

The size of the neutral dust particles ranges from about 3 X 
10-> to 10~* cm and larger (8), i.e., from microscopic dia- 
meters to kernels visible to the naked eye. The median and 
modal size for large American cities was determined at about 5 X 
10~* cm (10). It is not astonishing that it is particularly the 
large dust particles which arouse the ire of the housewife and 
other people concerned with the nuisance of dust. However, 
it should be noted that the large particles are in general rather 
short-lived as suspensions because they settle quite rapidly out 
of the air near their source, and once they are deposited, they 
cannot properly be called suspensions any longer, even though 
they may remain a nuisance. 

Condensation Nuclei. Another type of suspension which is 
far more important than the neutral dust, is the ‘‘active’’ dust 
(16) which is made up of hygroscopic substances. Due to their 
affinity for water, the hygroscopic particles play an all-im- 
portant role in the transformation of water vapor into liquid 
water droplets or solid ice particles. When the moisture con- 
tent of air which is devoid of any suspensions, is increased to 
and above the saturation point, spontaneous condensation into 
water droplets will not occur until a supersaturation of roughly 
800 per cent is reached (15). The fact that water vapor ordi- 
narily requires some surfaces on which to condense under condi- 
tions of saturation or only slight supersaturation, is easily ob- 
served when drawing hot water in a bathroom. A deposit of 
dew droplets on walls, mirrors, windows, etc., can usually be 
seen before a steam cloud will form throughout the room, if 
indeed it forms at all. In the free atmosphere the hygroscopic 
suspensions furnish the surfaces necessary for the process of 
condensation, and therefore these particles are called ‘‘conden- 
sation nuclei.’’ As such, they are of vital importance in the 
formation of fog, clouds, and eventually, rain. The signifi- 
cance of rain in the maintenance of organic life on this earth is 
too well known to require further discussion. 


CHEMICAL NATURE OF CONDENSATION NUCLEI 


There is a great variety of substances which serve as nuclei 
due to their hygroscopicity. Chloride salts and sulphuric 
acid are perhaps the most important chemicals in the air acting 
as nuclei (1, 3,15). Other nuclei-forming substances are phos- 
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phorous compounds, oxides of nitrogen, and nitrous acid which 
may form from the nitrogen, oxygen, and water vapor in the 
air either in the presence of ozone (2, 18), by lightning (18), 
or by contact with glowing metal surfaces (5). The impor- 
tance of combustion processes for the production of nitrous acid 
was stressed by Coste and Wright (5). 

The importance of sulphur as a nuclei-producing agent was 
clearly shown by Ives and collaborators (10), who demonstrated 
the parallelism of the sulphur content of air and the number of 
condensation nuclei, Table 1, in several American cities. 


TABLE 1 SULPHUR CONTENT OF AIR AND AVERAGE 
NUMBER OF NUCLEI IN REPRESENTATIVE CITIES 


Sulphur, Nuclei 
ug per m* per cu mm 
231 


The specific role of sulphur dioxide in the production of 
nuclei was investigated by Aitken (1). He reasoned, and 
demonstrated by experiment, that sulphur dioxide under the 
influence of ultraviolet radiation is oxidized to the highly hy- 
groscopic sulphur trioxide, which, together with water vapor 
attracted from the air, forms minute droplets of sulphuric acid. 
He thus explained the frequently observable fact that in indus- 
trial areas a thin haze or smoke layer will often turn into a 
dense fog when the morning sun shines on it. However, a 
direct correlation between the intensity of the ultraviolet por- 
tion of sunlight and the number of nuclei at ground level is 
difficult to establish, because the ultraviolet radiation is not 
only affected by the property of the air layers at greater alti- 
tudes, but is also depleted by the nuclei themselves. Both ef- 
fects were shown by Ives and Gill (11) who found that, under 
clear skies (with strong ultraviolet radiation), the nuclei con- 
tent was somewhat higher than under cloudy skies. On the 
other hand, they also demonstrated that more intense ultra- 
violet radiation was associated with a smaller nuclei content of 
the air, as is evident from Table 2, reproduced from the paper 
cited. 


TABLE 2 AVERAGE ULTRAVIOLET? RADIATION AND 
NUMBER OF CONDENSATION NUCLEI’ FOR CLEAR SKIES 

Most smoky cities Least smoky cities 

Sky condition UV N UV N 


24.2 240 36.4 172 
Cloudy ....... 8.1 207 16.9 162 


* UV in microwatts per sq cm. 
® N per cu mm. 


This latter effect was also confirmed by H. Landsberg (14) 
at State College, Pa., a place remote from industrial activities, 
where a definite decrease of the biologically effective ultraviolet 
light was observed with an increase in number of condensation 
nuclei. That the observed effects are a function of the chemical 
nature of the nuclei involved can be deduced from the fact 
that on the Island of Sylt in the North Sea, the author (17) 
could observe the same effect of sky condition (as that shown in 
Table 2) only when the wind blew from the near-by mainland, 
while the reverse was true for a wind from the sea, as shown in 
Table 3. 

The winds from the land, aside from their higher nuclei 
content, apparently carry substances (most likely sulphur di- 
oxide) from combustion processes which become nucleogenic 
under the influence of sunlight, whereas the nuclei in winds 
from the sea consist chiefly of chlorides and other ocean salts 
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TABLE 3 AVERAGE NUMBER OF CONDENSATION NUCLE! 
PER CUBIC MILLIMETER FOR CLEAR AND CLOUDY SKIES 


Sky condition —Wind blowing from— 
Land Sea 

3.0 


which are hygroscopic without a chemical transformation duc 
to sunlight. 

The transformation of sulphur dioxide to sulphur trioxide 
may also be caused by the presence of other oxidizing agents in 
the air, such as nitrous acid (5). 

It may be mentioned that when the atmosphere is greatly 
supersaturated with water vapor, a condition which is rarely, 
if ever, found in nature, nonhygroscopic particles of very smal! 
size (12) may also act as nuclei. Similarly, positively or nega- 
tively charged ions will serve as nuclei in highly supersaturated 
air (15). Such ions may be produced by radioactive mate 
rial, cosmic rays, lightning, x rays, ultraviolet radiation, etc 


(12). 
THE SOURCES OF NUCLEI 


The chief natural sources of nuclei are volcanic eruptions, 
spray from ocean surfaces (16), combustion products from forest 
and steppe fires (4), swamp gases, exhalations from living or 
decaying vegetation, and bacteria. Man-made sources can 
be enumerated as follows: Industrial furnaces and processes of 
various kinds, such as blast furnaces, Bessemer converters, roil- 
ing mills, coke ovens, in short, all industrial chimneys. Our 
modern transportation facilities, such as steam and Diesel 
locomotives and boats, automobiles, and airplanes, are a!so 
copious producers of nuclei. Domestic sources are oil-, gas-, 
or coal-fired furnaces, cooking stoves, incinerators, and tobacc» 
smoke. In other words, nuclei are produced wherever sub- 
stances or processes give off odoriferous fumes (2, 16), where 
materials are glowing hot, or combustion takes place, whether 
visible smoke is emitted or not. Again, as in the case of dust, 
man-made sources are insigificant by comparison with natural 
sources (4). 

It may be in order to quote some numerical values in order to 
illustrate the variation in the nuclei content of air as well as 
the effectiveness of various sources. 

An average grass fire extending over 1 acre, produces some 
20,000 billion-billion (= 2 X 10?*) nuclei. If these nuclei 
were distributed through a column of air having a cross section 
of 1 acre and a height of 10,000 ft, there would still be a con- 
centration of roughly 2 billion particles per cucm. One putf 
of cigarette smoke contains some 4 billion nuclei according to 
Aitken. Melander (16) found that the number of nucle: 
increased from about 2600 to 35,000 per cu cm when the wind 
carried the smoke column of Mount Vesuvius over the place of 
observation at a distance of 6 miles. Measurements of J. H. 
Coste and H. L. Wright (5) showed that a flame of commercia! 
coal gas lit for only 15 sec increased the number of nuclei in a 
chamber from 109,000 to 860,000 per cu cm. These authors 
also showed that the greater the sulphur content of the fucl, 
the more nuclei are produced by its combustion. Junge (12 
computed that a flame of commercial coal gas which consumes 
0.43 cu cm of gas per sec and contains only 0.003 per cent sulphur 
dioxide, derived from combustion of 0.073 mg of carbon di- 
sulphide in that volume, produces every second 250 billion 
(= 2.5 X 10") sulphuric-acid particles of 7.5 X 1077 cm radius 
Salles? measured in the streets of Paris 40,000 nuclei per cu cm, 
which number increased to more than 100,000 when an auto- 
mobile passed near by. Amelung and Landsberg (2) found in « 
ventilated kitchen with a large gas range in use, the number 0: 


? Quoted from Landsberg (15). 
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nuclei exceeding 500,000 per cu cm, while the outside air con- 
tained only about 25,000 nuclei per cu cm. 


PHYSICAL PROPERTIES OF NUCLEI 


As regards the size of the nuclei, they are for average humid- 
ity conditions, of the order of 5 X 10-6 cm (3, 5) and range from 
about 1077 to 10~° cm radius (15). Their weight has been 
estimated at 10~'* to 10“ g or an equivalent of an aggregate 
of 10 molecules. The minuteness of these nuclei is perhaps 
more comprehensively illustrated by the fact that 100,000 nuclei 
of spherical shape fill a volume of only about § X 107! cu cm, 
or that it takes 2 million billion to occupy the space of 1 cu 
cm. Thus it is evident that, ordinarily, the nuclei are in- 
visible. However, since their size is a function of the moisture 
content of the air, due to their hygroscopic nature, their pres- 
ence may become apparent indirectly as haze, or as fog or 
cloud droplets,* under the proper moisture conditions. Ex- 
perimental studies by Junge (12), in good agreement with the 
theoretical analysis by H. Kéhler (13) revealed that the size of 
the condensation nuclei is practically unaffected by the hu- 
midity in the air as long as the relative humidity remains be- 
low 70 per cent. Under this condition, the nuclei are cither 
solid, liquid, or gaseous particles, depending on their chemical 
composition. When the relative humidity increases above 70 
per cent, these particles grow slowly at first and then rapidly 
as the relative humidity approaches 100 per cent. This is 
shown in Fig. 1 by the solid curve. 

For comparison, the average visual range in miles was com- 
puted as a function of relative humidity from the material ob- 
tained by the author (17) on the Island of Sylt, and plotted as a 
dashed curve in Fig. 1. Since, at the location mentioned, the 
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RADIUS 
FIG. 1 RADIUS OF A CONDENSATION NUCLEUS AND AVERAGE 
VISUAL RANGE AS A FUNCTION OF RELATIVE HUMIDITY (12) 


nuclear climate with respect to number and type is fairly uni- 
form, it is to be expected that the visual range decreases with 
increase in size of the nuclei because the amount of veiling light 
scattered by the nuclei is a function of their size. This is well 
brought out by the portion of the dashed curve above 70 per 
cent relative humidity. 

In general, the absorption of water vapor from the air by the 
nuclei at relative humidities above 70 per cent transforms the nu- 
clei from gaseous, liquid, or solid particles into tiny droplets 

* The fact that a fairly large droplet condenses around each nucleus 


under condition of saturation or slight morn, is utilized in 
the method of counting the number of nuclei in a ‘‘cloud chamber.” 


of salt or acid solutions whose concentration varies with the 
original size of each nucleus and the amount of water absorbed. 
In turn, the amount of water condensed on the particle is a 
function of this concentration and the size of the particle. In 
addition, the presence of electrical charges on the nucleus has 
an influence on its hygroscopicity or, more precisely, on its 
vapor pressure. The various effects of the properties of nuclei 
on the condensation process can be summarized as follows: 
Water vapor will condense more readily on a nucleus the 
greater its concentration of salts or acids, the greater its elec- 
trical charge, and the greater its radius. Thus (neglecting the 
small effect of electrical charges) duri. the process of conden- 
sation, the growth of the smaller nucl ‘ is slower than that of 
the larger ones, so that even dense fogs -~ clouds in relatively 
pure air contain a large number of free nuclei (15) which have 
not grown to the size of fog or cloud droplets, i.e., to a size of 
the order of roughly 10~* cm (3). Only about 300 to 500 nu- 
clei per cu cm are needed for the formation of dense clouds 
(15). 

Fig. 1 also shows quite strikingly that condensation is a 
continuous process which, in effect, begins at humidities far 
below the saturation point as determined for plane pure-water 
surfaces. Therefore the decrease in transparency of the air 
with increase in humidity is also continuous, and the transition 
from clear air to haze to fog is so gradual that it is impossible 
to determine the instant at which the haze stops and the fog 
begins. 

The visibility and stability of the condensation products, 
among other factors, is dependent upon the size and the number 
of droplets. In industrial regions with their overabundance of 
nuclei, the transparency of the air is markedly reduced, when 
the relative humidity has not yet reached 100 per cent. By 
contrast, in relatively pure country air, saturation may exist 
for some time before the fog becomes visible. Nevertheless, 
the meteorological conditions which lead to the saturation of 
the air near the ground, usually affects regions on such a large 
scale that the frequency of foggy days cannot readily be taken 
as an index of air pollution. This is evident from the fact 
that the average annual number of days with dense fogs for the 
period 1936-1940 inclusive, is 12 at Cincinnati, Ohio, 11 at St. 
Louis, Mo., and 13 at State College, Pa. This means that the 
frequency of dense fog is practically identical at all three locali- 
ties. However, if records of the duration of fogs were availa- 
ble for comparison, it is almost certain that the number of 
hours with dense fog would be smallest at State College. 


COMPARISON BETWEEN THE TWO TYPES OF AEROSOL 


Aside from the all-important role that nuclei play in the 
atmospheric-condensation processes, they also surpass dust in 
point of number, greater persistence as an aerosol, and their 
chemical and, possibly, biological action. 

As regards the concentration of particles in a unit volume of 
fairly clean air, the nuclei are about 50 times as numerous as 
the dust particles; for example, Giner and Hess (8) found in 
Innsbruck, Austria, the mean annual number of nuclei to be 
24,100 per cu cm, the number of nonhygroscopic dust particles 
to be 464 per cucm. In industrial cities (10), the dust particles 
represent only a fraction of 1 per cent of the total amount of 


TABLE 4 MEAN NUMBER OF CONDENSATION NUCLEI? FOR 
VARIOUS RANGES OF DUST CONCENTRATION IN CITY AIR 
(AFTER IVES AND COLLABORATORS) 


D per cu cm N per cu cm 
< 189000 
§00-999 211000 
>999 223000 


@N = mean number of condensation nuclei. 
D = dust concentration. 
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suspensions found in the air, as can be seen from Table 4. This 
table also shows that a certain parallelism exists between the 
concentration of dust and that of nuclei. This is not surprising 
since both types of aerosol are produced as a result of the same 
human activities (10, 15). A pronounced parallelism can also 
be found with respect to diurnal and annual variations of the 
atmospheric dust and nuclei content (8). 

In the free atmosphere, the nuclei exceed the dust particles 
by a factor of several thousand (6). This is chiefly due to the 
fact that the dust, by virtue of its larger particles, is subject to 
considerable sedimentation (20), while the smaller nuclei are 
easily carried to higher altitudes by light convection currents 
(6,8). Measurements made in free-balloon ascents (6), showed 
for the first 2000 meters, an increase of about 25 per cent in the 
ratio of number of nuclei to that of dust particles. Never- 
theless, the nuclei content decreases with increase in altitude 
above the surface, even though at a slower rate than does the 
dust content (6, 8,15). This decrease is due to dispersion and 
coagulation (12). 

Similarly, the horizontal transport by wind generally carries 
nuclei to greater distances from their source than dust particles. 
The fact that salt nuclei from the oceans are found in the middle 
of large continents, illustrates the ease with which these small 
suspensions ride the air currents. The previously mentioned 
cases in which dust from desert areas travels over great distances, 
depend on special meteorological conditions, which are the 
exceptions rather than the rule. At any rate, dust from indus- 
trial sources is usually deposited within a relatively confined 
area around the source, whereas the simultaneously produced 
nuclei are often carried far to the leeward. 

As far as the cleansing effect of rain or of other forms of pre- 
cipitation on the aerosol is concerned, it seems logical to assume 
that the large dust particles are more easily ‘‘washed"’ out of the 
air than the small nuclei. However, the results of pertinent 
investigations by various authors are by no means in agreement. 
For instance, according to the findings of Giner and Hess (8) 
at Innsbruck, rain lowers the number of nuclei ‘‘as a rule," 
while the dust content is ‘‘always’’ diminished. By contrast, 
Ives and collaborators (10) could not detect any effect even o 
heavy rain on the dust content of the air in American industrial 
cities. It is not possible at this time to decide whether this 
discrepancy is due to the difference in the aerosol climate be- 
tween the localities cited, or whether it is due to the difference 
in methods employed for the dust determinations. 

Similarly, inconsistent results become apparent when inves- 
tigating the effect of precipitation on the number of nuclei. 
Not only does the nuclei content often not diminish during 
or after rain, but also in many instances, a pronounced increase 
can be observed (15, 17). The nucleogenic property of rain, 
particularly of the shower type, is most likely attributable to 
the production of ions by the splashing of rain droplets, the 
so-called Lenard-effect (15). 

Probably the most obvious physicochemical effect of the 
acrosol is the corrosion of exposed surfaces caused by the 
chlorine, sulphur, and ammonia compounds of which the 
nuclei consist. Manifestations of this corrosion can be ob- 
served on house facades (4) in all industrial regions with their 
abundance of sulphuric-acid suspensions, or at the seashore, 
where the relatively high salt content of the air often proves 
destructive of inadequately protected mechanical devices, 
such as camera shutters and watches. Notwithstanding the 
undesirable chemical properties of nuclei, they have also bene- 
ficial aspects. The bracing effect of the salty ocean air, for 
example, is well known to the vacationist. Also the sulphur 
content of the air is becoming an increasingly important natural 
source for this element, an essential item in soil fertility (7). 

Dust likewise has its dual aspects, which become immedi- 
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ately apparent when one considers, for example, the “‘dust 
bowl"’ of the United States and the fertile loess deposits in 
eastern Asia. The dust from combustion processes and traffic 
found in city air, is, for the most part, a public nuisance. 
However, most of the substances of which this dust is com- 
posed, such as carbon, fly ashes, and minerals, are chemically 
too inert, and the large particles which might cause erosion of 
surfaces are too few to equal the importance of nuclei in the 
problem of air pollution. The tarry components of dust have 
probably a deleterious effect on plant life. However, even this 
growth-impairing effect is small by comparison with that of 
other environmental factors, such as lack of fertile soil, inade- 
quate supply of precipitation due to pavements and snow re- 
moval, and lack of sunlight because of the high buildings. 
This contention is borne out by the fact that in spite of existing 
air pollution, vegetation flourishes in city parks or wherever 
ample space is provided. However, space is at a premium in 
industrial cities so that vegetation is generally scarce. This is 
unfortunate because trees and shrubs are effective filters of the 
acrosol. 
BIOLOGICAL EFFECTS OF AEROSOL 


Some of the possible biological effects of the aerosol on hu- 
man beings will be mentioned. Here, the reduction of sun- 
light, particularly its ultraviolet component, by both dust and 
nuclei comes foremost to mind. This reduction, however, 
cannot be considered as a serious disadvantage from the 
physiological point of view for the following obvious reasons: 
(4) Most city residents spend most of their daytime hours either 
indoors, or in subways, buses, streetcars, automobiles; (4) 
even in the absence of air pollution, sunlight in city streets is 
greatly reduced by the shading due to city buildings; (c) 
even in completely unimpaired sunshine, an effect of the actinic 
rays could not reasonably be expected, as civilized people 
generally expose only an insignificant portion of their skin to 
the sun's rays; (4) probably the most important argument is 
that the beneficial antirachitic effect of sunlight has been recog- 
nized as outweighed by its detrimental carcinogenic effect 
which causes a high incidence of skin cancer among outdoor 
workers. 

With regard to the effect of the aerosol on the human respira- 
tory system, very little factual data are available, although 
speculative inferences abound. Until the direct physiological 
reaction of the human body to all components of the aerosol is 
known, conclusions drawn from purely formal statistical cor- 
relations must be looked upon with suspicion. For instance, 
correlations between incidence of, or mortality from, respira- 
tory diseases and mere ‘‘indices’’ of air pollution seem to be 
highly conjectural, as was emphasized by V. Conrad (4). 

One of the few problems explored is the retention of conden- 
sation nuclei in the respiratory tracts. Wigand,* Wait,? and 
Amelung and Landsberg (2) have made « few measurements of 
the number of nuclei in the air inhaled and that of the breath 
exhaled. Their results, arranged and summarized in Table 5, 
show that the number of nuclei retained in our respiratory sys- 
tem increases with increased nuclei content of the air we breathe, 
even though the percentage retained decreases. According to 


TABLE 5 RETENTION OF CONDENSATION NUCLEI IN HUMAN 
RESPIRATORY SYSTEM FOR VARIOUS CONCENTRATIONS OF 
NUCLEI IN AIR 


Average 
Number of number of 
nuclei nuclei Average 
per cu mm per cu mm percentage 
inhaled retained retaine 
<50 16 66 
$O-100 24 37 
> 100 75 20 
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Landsberg (15), in city air containing 100,000 nuclei per cu cm, 
a person inhales every minute almost a billion nuclei which, 
according to Table 5, means that he retains in his system some 
150,000 billion nuclei in the course of a year. Even if the body 
did not expel any of this inhaled material, the body's weight 
increase due to nuclei would amount to only 15 milligrams per 
year. Whether or not the nuclear substances are harmful is 
not known, but the acrid sensation felt at times in the throat, 
from the sulphuric acid in city air is, nevertheless, quite unpleas- 
ant. Some authors have also speculated that ions or electri- 
cally charged nuclei may be responsible for restlessness and 
psychological depression. 

As regards dust, this component of the aerosol has, accord- 
ing to Gemiind,? less biological significance than the nuclei 
because of the relatively negligible number of dust particles 
in polluted air. Also the dust elements, due to their larger 
size, will be more easily filtered out of the air by the outer 
parts of the respiratory tracts. These and similar opinions, 
though plausible, should, however, be checked by direct ex- 
periment. 

In general, this ficld offers as yet untouched opportunities 
for the physiologist, physician, bacteriologist, epidemiologist, 
physicist, chemist, meteorologist, and engineer to combine 


their knowledge and skill in fundamental research on the - 


biological effects of atmospheric pollution. 
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Predesign Research as Applied to 
Product Development 
(Continued from page 210), 


Following these three primary steps, the ideal specifications 
must be modified from the point of view of practical manufac- 
turing requirements, requirements of trade standards and trade 
practices, limits of manufacturing cost, and finally in terms of 
expected trends within the industry. 

When this work has been prepared completely for presenta- 
tion to the interested parties, it is possible to replace individual 
opinion with actual provable facts before any engineering work 
or development work is undertaken. 

It has been our experience that by using such a logical sys- 
tem of arriving objectively at the facts and the complete state- 
ment of the problem, the work of the development engineer or 
designer is greatly simplified. The results he can produce are aoe 
far superior to anything he can accomplish without it. oe 

Throughout all such studies as have been described, it must 
be borne in mind that to develop provable improvements within 
a product it is necessary to consider and evaluate a great 
many diversified and complicated factors. This cannot be done fot 
well unless the problem is approached scientifically, nor can it be Oe 
done completely unless a logical means of tabulation and analy- =i VONaaS 
sis which insures full consideration of all factors involved is 
used. 


Some Engineering Aspects of 
Quality Control 
(Continued from page 207) 


should there be a temporary breakdown in the normal manu- 
facturing protective controls. The continuing results indicate 
either satisfactory quality control of finished product, or the 
presence of disturbing elements which are not due to chance 
causes, and which are therefore subject to identification and 
elimination. The results also indicate incipient trends which 
can be corrected promptly. 


CONCLUSION 


This particular application of quality control has been men- 
tioned since it is believed that, while it may be unique in some 
respects, it does emphasize one of the most important advantages 
which can be derived from applying quality-control techniques. 
Management no longer has to base important decisions on the 
assumption that a production setup is delivering product of 
satisfactory quality, it now has a means of knowing. = es 

It should also be emphasized that the degree of reliance top sige aches 
management can place in the quantitative information, which A hears 
it secures through quality-control techniques, depends largely 
upon the continuing support given to this work and the extent 
to which this support is plainly evident to all levels of per- 
sonnel. 
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What the LABOR- 


HE Labor-Management Relations Act of 1947 is but a 
chapter in the history of industrial relations. It was 
needed to protect the worker himself and his employer 
from unscrupulous and sometimes un-American labor leaders, 
just as much as the Wagner Act was needed in 1935 to protect 
the unions from unscrupulous and sometimes too-selfish man- 
agements. 
The Wagner Act provided: 


1 Protection for the working man and the union from an 
overdominant employer. 

The Taft-Hartley amendment to the Wagner Act adds: 

2 Protection of the public and working man from unscrupu- 
lous union leadership. 

3 Protection for managements in their dealings with unions. 


Since our task is to discuss the implications for executives in 
the Taft-Hartley Act, and since many accurate and detailed dis- 
cussions of the provisions of the new Act are available, no at- 
tempt will be made here to recite what the Act says or what its 
individual provisions are. We shall, instead, develop from 
those provisions twelve major implications for executives that 
we find in the Act. No doubt there are others, and as the 
months and years pass, there will be more. 


1 Management Must Exercise Restraint, Good Judgment, and Com- 
mon Sense in Using the New Rights Granted It Under the Taft-Hartley 
Law. 

The Act makes it easier for management to sue unions and to 
charge them with unfair labor practices. In addition, through 
the liberalizing of the free-speech right, management can more 
vigorously and effectively combat union propaganda. 

These new privileges must not be abused. Management 
should and must comply with the Act to be sure, but this does 
not mean that they should seize upon technicalities to sue a 
union or to attempt to take advantage of a given situation. 

The courtroom is a poor place in which to conduct a com- 
pany’s labor relations. The place is in the shops and work 
places where worker and management are thrown into daily 
association, and at the bargaining table where each side has 
equality under the law. 

Industrial executives must take the lead in sound labor-rela- 
tions thirking. To further this end, they should use their 
plants as laboratories for gathering facts and experience. 
Through their personnel and public-relations departments, 
they should make this information available to the joint com- 
mittee on labor-management relations. Only in this way can 


1 Director of Industrial and Personnel Relations, The Budd Company, 
Philadelphia, Pa. Mem. ASME. 
* Personnel Manager, Red Lion Plant, The Budd Company, Bustleton, 
Pa. Member of Pennsylvania Bar. 
Contributed by the Management Division and presented at the An- 
nual Meeting, Atlantic City, N. J., Dec. 1-5, 1947, of Tue American 
Socizty or Mecuanicat Encinegrs. Slightly abridged. 


MANAGEMENT 
RELATIONS ACT 1947 
MEANS EXECUTIVES 
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progress be made, mistakes corrected, and worth-while additions 
made. 


2 Management Now Has a Broader Right of Free Expression 

The first amendment to the Constitution states, “Congress 
shall make no law. . .abridging the freedom of speech or of the 
press..."" 

The NLRB in interpreting the Wagner Act, at least until very 
recently, seemed to forget the meaning of these words. Con- 
gress remedied this situation by writing the following into the 
Taft-Hartley Act: 


Section 8 (c). 

The expression of any views, argument or opinion, or the dissemina- 
tion thereof, whether in written, printed, graphic, or visual form, shall 
not constitute or be evidence of an unfair labor practice under any of the 
provisions of this Act, if such expression contain no threat of reprisal 
or force or promise of benefit. 


The striking fact here is the failure of management to use 
this new right. Management owes a duty, we believe, to its 
employees to advise them on union matters with which they 
are not familiar. 

But, apparently, management has ‘“‘missed the boat.’’ A 
nation-wide survey of more than 500 companies of all types and 
sizes in the manufacturing industry, published in the October, 
1947, issue of Factory Management and Maintenance, showed that 
only 79 companies (less than one sixth of the total) replied 
Yes to the question: “‘Is your company taking any steps to 
explain to your employees how the Taft-Hartley Act will 
benefit them as individuals?"’ 

Have we then, as executives, taken full advantage of this 
new privilege? Have we made sure that all employees are in 
formed of the truth of the Taft-Hartley Act? 


3 The Status of Foremen Has Been Defined. 

The new act provides that foremen and supervisors as mem- 
bers of management are in a different category from employees, 
and therefore companies do not have to bargain with organiza- 
tions of supervisors. Will company executives be wise enough 
to treat their foremen with the respect and dignity due them as 
members of management so that they will be willing to deal 
with their companies on a man-to-man basis and will not fecl 
the need for the security attained by collectivism? 

The law does not mean that supervisors, in the eyes of the 
law, cannot strike. They can. They are not, to be sure, ac- 
corded the privileges of the Act, but there is nothing to stop 
their organizing as before. 

The implication here is clear: Thoughtful executives will 
see to it that supervisors are in fact a part of management and 
will make it easy for them to meet with top management, ac- 
just their problem, and be given the sense of really belonging (0 
the management family. 
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We cannot stress this implication too strongly. It goes to 
the grass roots of management—the front-line supervisor 
Now that the legal bars are down, top executives have an even 
greater responsibility to their supervisors. 


4 Evidence in Unfair Labor-Practice Cases Is Now More Nearly 
Governed by Basic Legal Principles. 

No longer can charges of unfair labor practices be based on 
facts more than six months old. If companies have a spotty 
past in labor relations, they may turn over a new leaf; and if 
they persist in these reforms for six months or more, the past 
will be forgotten. This encourages self-correction. Execu- 
tives should profit by this if they are in doubt about their com- 
pany’s past practices. 

Under the old Labor Board procedures, not only was the age 
of the evidence immaterial, but many decisions were based on 
hearsay, gossip, and back-fence chatter of all kinds. Often 
it also seemed as if the witnesses had fertile imaginations. 
Henceforth the complaining party and the Board must have a 
strong case based on evidence presented as nearly as possible 
according to standard legal rules of evidence. Many times 
employers were ordered to reinstate or give back pay to an em- 
ployee who was suspended or discharged for good cause merely 
because the claim was set up, by the union or the accused, that 
‘Le was a ‘‘union man"' and was being disciplined for that reason. 

The Act corrects this and once again gives companies the 
opportunity of cementing their labor relations. The object of 
the provision relating to evidence in cases pertaining to dis- 
charge, ‘‘for cause’’ was, according to the House report, to end 
the belief, now widely held and certainly justified by the 
Board's previous decisions, that engaging in union activities 
carried with it a license to loaf, wander about the plant, refuse 
to work, and waste time. 


5 The Act Recognizes Unfair Labor Practices by the Unions and 
Their Agents 

Under the new Act the principle of ‘‘clean hands"’ is applied 
to unions as well as to management. Unions cannot coerce 
employees and cannot coerce employers. Unions, too, must 
bargain, and they cannot engage in unlawful boycotts or juris- 
dictional strikes. The implication arises from whether or not 
executives will stand up for their newly acouired rights and in- 
sist that the unions comply, not only for their own protection 
but, more important, for the protection of their employees and 
the public. 

Before the Senate Committee on Labor and Public Welfare, 
investigating the need for a new labor law, many shocking in- 
stances of union practices were cited by the witnesses. It was 
the object of the Congress in writing this section of the statute 
to make the unions behave themselves in relation to the emvloy- 
ees, the employer, and the public. Executive implication is 
here quite clear. 


6 The Present Trend in Labor Relations Is Toward the Secret 
Ballot. 

Executives must become familiar with the various voting 
procedures under the Act. The tendency in labor disputes is 
toward voting. Under the new law, craft unions, as old con- 
tracts expire may, if the voters so elect, take over the repre- 
sentation of skilled men. Thus management may find itself 
bargaining not with one plant-wide union, but with many 
unions, i.e., machinists, tool and die makers, patternmakers, 
electricians, and pipe fitters. The fact that guards may no 
longer be part of a production unit and that professional em- 
ployees also may choose to set up their own units indicates 
many executive headaches in the offing. 

The fact that there is this definite trend in the history of labor 


relations toward increasing the use of democratic principles 
when the ‘‘chips are down”’ is a healthy sign and executives 
should not be too quick to condemn it even though it may 
pinch a lictle. Such matters as a union shop, check off of union 
dues, disestablishment of a union as well as establishment of a 
union, are all worthy subjects for the ballot. 

The Federal Mediation and Conciliation Service's secret bal- 
lot to determine the employees’ acceptance or rejection of the 
employer's last offer of settlement is yielding valuable results. 
As of early fall, 80 elections have been held and in 31 cases the 
employees have agreed to the terms of the final offer. In 25 
cases the workers turned down the offer. The results of re- 
maining cases have not as yet been recorded. Here, clearly, 
31 or more strikes have been avoided by the voting procedure. 

The increased voting rights of the worker present an im- 
portant implication for executives. 


7 Employees May Now Present Their Grievances Directly to the 
Company. 

The Taft-Hartley Act allows employees to present their griev- 
ances directly to company officials. Previously, if an em- 
ployee did not belong to the recognized union, many times his 
grievance would not be processed; or, if he spoke out of turn 
in the meetings, he was sometimes, in addition, tossed out of 
the union, fined, or given the ‘‘silent treatment.’’ Now he may 
personally take his grievance to the company and the company 
may settle it with him provided: (a) The settlement does not 
violate the terms of the existing contract; and (4) the union 
is given the opportunity to be present at the final settlement. 

The implication for executives in this section of the Act has 
real import. Once again the management is given the oppor- 
tunity to know its employees more intimately. Many times 
the Wagner Act drove a wedge between the employer and the 
employee. The worker heard little but the word of the union 
propaganda machine. The employer could never talk back 
without risk of prosecution. Many times his talking to an 
employee was in itself the cause of a grievance. Now they 
may deal together directly on a business basis. If executives 
use this grievance privilege wisely, they will encourage peace- 
ful labor relations and better understanding. 


8 Union Membership Is Encouraged to Expose and Eliminate Un- 
American Officers and Agents. 

The new Act tends to encourage all employees and ti:eir com- 
panies to stand up for American principles and to fight organiza- 
tions that advocate the overthrowing of our government and 
our way of life. The fact that some unions fight it so hard is 
indeed indicative of the strength which subversive elements 
have obtained in many professional union organizations. 

It does not help us to say there are but 2 or 3 per cent com- 
munists in the labor unions. These figures are extremely mis- 
leading because, for every communist, there are about 10 fellow 
travelers. 

So let's be realistic. The communistic infiltration into 
unions is fraught with danger. 

The implication: Drive the communists out of American 
labor organizations. 


9 Collective Bargaining Has Been Defined. 

The Wagner Act did not define the term “‘collective bargain- 
ing."’ The rules under which labor and management operated 
were the result of experience and NLRB decisions. The Taft- 
Hartley Act seeks to remedy this situation. Section 8 (d) of 
the Act reads, in part, as follows: 


....to bargain collectively is the performance of the mutual obligation 
of the employer and the representative of the employees to meet at rea- 
sonable times and confer in good faith with respect to wages, hours, and 
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other terms and conditions of employment, or the negotiation of an 
agreement, or any question arising thereunder, and the execution of a 
written contract incorporating any agreement reached if requested by 
gither party, but such obligation does mot compel either party to agree to a 
proposal or require the making of a concession:*.... 


We believe this latter phraseology is a most important im- 
plication. Note, it says clearly neither party is obligated to 
agree to a proposal or required to make a concession. 

Apparently both the Congress and the NLRB recognized the 
distinction between a counteroffer and a concession. We are 
told on good authority that both groups wanted the word 
*““concession’’ written into the law in order to avoid any mis- 
understanding. 

As we understand this distinction, a counteroffer to a demand 
for a pay increase of, let us say, 11!/2 cents per hour may be an 
offer to continue to pay at the present rate. 

Under bargaining as defined by the Taft-Hartley Act, such a 
counteroffer may be necessary, but a concession of five cents per 
hour, for example, is not required. 

Since no concession is required, it would seem that no union 
would have the right to demand that an employer disclose his 
financial condition when the union asks for a pay increase; and 
we believe that failure to give this information is not a viola- 
tion of bona fide collective bargaining. 

The implication, as we see it, is that whether or not an em- 
ployer can afford to grant an increase is now irrelevant because 
the Act expressly states that no “‘concession"’ is required. 

Another direct implication arises under collective bargain- 
ing. The new Act states in the first unfair labor practice for 
unions, that they (the unions) must not coerce an employer in 
his selection of representatives for collective bargaining or 
grievance procedure. 

This will put a stop to unions trying to dictate who would 
represent the employer in grievance procedures or trying to 
make an employer remove his personnel manager who is au- 
thorized to act in grievance matters. 

There are also definite legal restrictions on welfare funds, 
trust funds, and the like, and on the payment to union officers 
and representatives of any money or anything of value other 
than for services rendered. Violation of this latter restriction is 
now madea crime, although it is generally believed that payment 
to union officers or representatives for time spent during work- 
ing hours in discussion of grievances with company officials 
may be made at the employee's regular rate without violating 
this provision. 

This is based on a still active provision of the old Act, but 
the law is still uncertain as to whether or not an employer may 
now pay average earnings to a union negotiating committee 
during collective-bargaining negotiations, especially when 
such negotiations extend beyond regular working hours or in- 
clude union conferences, not attended by company officials, be- 
tween regular negotiating meetings. 

The fact that companies and unions cannot agree to check off 
union dues without a written authorization from the employee 
is a limitation on the bargaining, and these check-off au- 
thorizations, if irrevocable, must not be irrevocable for a period 
of more than one year. 

The implication in these bargaining matters is that both the 
union and the employer must in these matters think in terms 
of the employee. This is an implication no one can overlook. 

The sixty-day termination notice for contracts before a strike 
may be called and the thirty-day notice to the Federal Media- 
tion and Conciliation Service, as well as the other strike limita- 
tions, are all aimed at guiding the hand of the negotiator to- 
ward sound businesslike methods, keeping the worker's right 


* Emphasis supplied. 
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to work and to receive his pay, without unreasonable or un- 
authorized deductions, paramount. 


10 Urilities and the National Welfare Are Protected. 

Labor strife in public utilities or in industries of national 
scope, such as coal, steel, and transportation, can paralyze the 
whole country, causing terrific hardship and even loss of life. 
Furthermore, such tie-ups in the hands of un-American people 
would set the stage perfectly for a lightning attack on our 
country. No effort should be spared by executives to prevent 
such tic-ups. The Taft-Hartley Act has attempted to provide 
the means for settling disputes of this magnitude peacefully and 
with emphasis on publicizing the information, rather than by 
force or actual prohibition of strikes, except as regards Govern- 
ment employees. 

The Presidential Board of Inquiry, the issuance of a court 
injunction, the reports to the President, the secret ballot of 
employees as to whether or not they accept the employer's 
last offer, and, all in all, the total 80-day cooling-off period, 
are designed to prevent a repetition of a long coal, power, or 
transportation strike. These provisions apply to all types of 
industries in interstate commerce except employers and em- 
ployees of railroads and air-transport companies subject to the 
Railway Labor Act. 

Many people believe that strikes of this nature should be ab- 
solutely abolished and made a crime. Others consider it to be 
no less than treason, but the American way is to urge people to 
think clearly and use judgment in such matters rather than to 
be forced at the gun point. This is a very serious matter and in 
settling these disputes executives of both unions and manage- 
ments cannot fail. The implications involve the very future of 
our country. 


11 Some Union Leaders Are Attempting to Avoid, Circumvent, or 
Repeal the Taft-Hartley Act. 

When the Act was passed there was a terrific barrage against 
it from union leaders. They said they would not comply; 
they would get around it; they would repeal it by forcing the 
defeat of all congressmen and senators who voted for it. 

Some companies allowed their new contracts to contain pro- 
visions limiting union liability; others agreed not to sue at 
all; other plans were experimented with. Most of these 
clauses were well thought out by both sides; they tried to 
follow the spirit of the Act. Unfortunately, however, some 
were not so well done. 

By-passing the NLRB is one method of circumvention. One 
large national union that refused to file a noncommunist affida- 
vit recently obtained recognition in 16 cases without going be- 
fore the Board. : 

Union leaders do not want to be suec any more than you or 
Ido. But is it not right and proper for anyone or any organi- 
zation to answer for its misdeeds? We believe that union lead- 
ers with sound principles will actually welcome their newly 
clarified status. 

We believe very few employers will sue the unions. Thicy 
could do so in the past; the Taft-Hartley Act, however, makes 
it easier now. Far-seeing executives will use this right very 
discreetly. We must live with the unions and our employces 
from day to day, and productive efficiency is not improved by 
holding a lawsuit over the heads of the unions. 

We have read a great deal lately about certain union leaders 
refusing to file noncommunistic oaths required under the new 
law. Does anyone think for one moment that communists 
want employees to give efficient uninterrupted production? 

There are those in labor's ranks who have pledged themselves 
to defeat all congressmen and senators who voted for the T:ft- 
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Hartley Act and are now raising funds to accomplish these 
ends. 

‘The Labor Law Will Be Repealed If You Don’t Watch Out”’ 
is the title of an article in the October, 1947, issue of Factory 
Management and Maintenance that all management should read, 
study, and digest. 

The Taft-Hartley Act will be repealed if union leadership 
has its way. Herein lies a most important implication for all 
executives, 


12 Executives Must Possess More Courage and Wisdom in Labor 
Relations Than Ever Before. 

There are many other implications for executives, but the 
last of the more important ones we feel is most fundamental of 
all: Are the executives of both labor and management strong 
enough, and do they possess the necessary leadership qualities, 
to take this legal skeleton and add to it the sound flesh and 
blood necessary to mold it into a living reality? Can they 
with this law as a beginning mold more businesslike relations 
between management and labor? Congress, fortunately, has 
made this possible through Senator Ball's standing joint com- 
mittee. In the main, the principles of this Act are sound and 
should accomplish the goal of increased production through 
more businesslike and less hysterical labor relations, if execu- 
tives do a good job of carrying out its provisions. 

Will executives tell their employees the truth about the Taft- 
Hartley Act, or are they afraid to do so? The union executives 
have not been afraid to speak against the Act, even to the extent 
of using the English language rather loosely to call the Act a 
“slave-labor law."’ It is just the opposite. They have told 
to their public that the rights guaranteed under the Wagner 
Act, labor's ‘‘Magna Charta,"’ have been destroyed, when, in 
fact (and these same labor leaders admit it in private), the whole 
of that Act, except for a few technical points, is still as much in 
effect as before. 

So far, executives have done a rather poor job in telling the 
public about this Law. 


CONCLUSION 


As this conclusion is written, there appears one more survey. 
A nation-wide study by Factory Management and Maintenance, pub- 
lished in the November, 1947, issue, points out these strong im- 
plications: 

1 Most workers admit they know little or nothing about the Taft- 
Hartley Law—but the majority say they want changes or repeals, even 
though they have few specific criticisms. 

2 As yet only one worker in ten has been affected by the Taft-Hart- 
ley Act—but one in three expects to be worse off under this new law. 

3 Workers do not expect the Taft-Hartley Law to be the chief cause 
of strikes in 1948—nor do they expect as many strikes as in 1947. 


Echoing this last thought we, as executives, can have reason 
to feel the Act is working. Strikes are diminishing. The 
trend is distinctly downward since the Taft-Hartley Act was 
passed in June, 1947. 

here were 221 strikes involving 101,000 workers during the 
first week of the new Act. A check on Oct. 15, 1947, showed a 
decline to 104 strikes involving only 32,000 workers, according 
to the Federal Mediation and Conciliation Service. 

These figures do not cover all strikes, since some are not 
handled by the Federal Mediation and Conciliation Service. 
They do, however, cover the important ones. 

The decline is due in part to seasonal factors, but we believe 
much of it is because of the enactment of the Taft-Hartley Act. 
The Act is in the testing stage and everyone is cautious. Con- 
tracts for the big companies do not expire until the spring of 
1948. So for the present, strikes will decline, with the big test 
in 1948 when the curve may begin to rise again. 


In the meantime, the number of disputes handled by media- 
tion is increasing and is running at about the same level as 1946, 
but the number of strikes has been cut in half. 

In six weeks, 8208 union officers filed noncommunist oaths 
with NLRB. 

On the basis of early returns, the Act appears likely to prove 
effective against secondary boycotts and jurisdictional strikes. 

As a final sign of encouragement, NLRB statistics show that 
management is using the new Act discreetly. There is no 
evidence that companies are using it as an antiunion device. 
To illustrate: Between Aug. 22 and Sept. 30, 1947, NLRB re- 
ports the filing of the following unfair-labor-practice charges: 
42 were filed by management, 27 by unions, and 333 by indivi- 
duals. Of the 333 filed by individuals, 305 were filed against 
employers, and 28 were filed against unions. ‘ 

During the same period, the following number of election 
petitions were filed: 106 by unions, 62 by individuals (58 for 
decertification), and 35 by employers. 

Management, judged by the cold facts of the case, is using 
the new law with restraint, good judgment, and common sense. 

The Act will work, the Act is working, despite adverse public- 
ity by some union leaders. 

It calls for statesmanship on both sides. 

It has increased the responsibility of the parties to achieve a 
higher degree of co-operation and peace between management 

and labor. It is up to the better-thinking executives of man- 
agement and labor to settle down, get together, and keep it 
working. 

We need increased production to feed and rehabilitate a war- 
sick world, for the preservation of our free enterprise society 
and for the maintenance of our high standard of living for all. 

To achieve this end, we must have sound businesslike labor 
relations with a restoration of faith in each other by both 
management and labor. 

The law calls for statesmanship on both sides. 

And, as we move into this new era of labor-management, 
let us repeat: the Taft-Hartley Act is working. Aided by states- 
manship on the part of both labor and management, it will 

continue to work. 

It will act as a powerful instrument for attaining industrial 
peace. It will aid the engineer and his fellow industrialist to 
increase national productivity. 


NVESTIGATIONS with a down-to-earth flavor are those 
on house building, furnace tending, and other domestic 
subjects at the University of Illinois, according to Science and 
Appliance, December, 1947. They yield practical pointers on 
coal storage, selection of house hardware, waterproofing walls, 
and the like. 
Actual houses and ordinary living conditions make the 
projects realistic. About the only difference between the 
experimental dwellings and the houses for which the informa- 
tion is intended is the presence of gages and the taking of read- 
ings. 
The furnace project has been going for a number of years in 
the warm-air-heating research residence. Now the spot has 
become a community, ‘‘the Small Home Research Center,” 
with the new ‘‘minimum house’’—two small bedrooms, bath, 
combination living-dining room, kitchen-utility room, and base- 
ment—and two more buildings, one for floor-slab research and 
an office. 
The new house will be the scene of several studies. The 
asbestos shingles will be two feet wide—usual is 16 inches. 
The roof will be aluminum shingles. The furnace will be a 
professor's invention, designed to burn soft coal without smoke. 
The place as a whole will be studied to see how a family of 
three can get along in cramped quarters. 
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UNION-MANAGEMENT 
CO-OPERATION: 


By CHARLES A. MYERS 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


ANY American managements realize that good union- 

management relations at the plant level are not achieved 

by laws and government intervention, but rather by 
management and union leaders sincerely trying to understand 
each other's problems and working toward agreements which 
each can accept. Although this sort of understanding is grow- 
ing, the idea of ‘‘union-management co-operation”’ is still in its 
infancy. Some firms have been willing enough to have the 
union “‘co-operate’’ on their terms, but few have been willing 
to pay the price of genuine co-operation: the acceptance of the 
union as a partner in meeting and solving problems, such as 
production and marketing problems, which are outside the 
traditional scope of collective bargaining. 

One important reason for this reluctance to extend the scope 
of collective bargaining is a concern for management's *‘ preroga- 
tives’ or ‘‘rights;"’ a fear that unless it can take action quickly, 
management will not be able to do its job effectively. Perhaps 
there is also the suspicion that if the union participates in the 
solving of production problems, management's status and 
prestige will be undermined. It is not surprising therefore 
that most of the union-management co-operation plans have 
developed in firms which were pushed to the wall by economic 
necessities, leaving management with no alternative but to 
accept the proposal of the union for full-fledged co-operation, 
if the firm were to survive.” 

The book under review deserves the close attention of those 
in management who now believe that it is unwise to permit an 
extension of the traditional scope of collective bargaining by 
encouraging union-management co-operation. The Brookings 
Institution, a privately-endowed group “‘devoted to public 
service through research and training in the social sciences,”’ 
has made an important contribution in publishing this study of 
the experience with union-management co-operation in the 
clothing industry. Much of the material was already available 
in scattered books and monographs, but Mr. Braun has tied it 
together and supplemented it with information which he gath- 
ered through oral interviews and correspondence with manage- 
ment and union officials in the industry. His conclusions are 
particularly significant, and, incidentally, in rather sharp 
contrast to some of those reached in two earlier and much less 
scholarly Brookings studies on national labor policy. 


THE NATURE OF THE CLOTHING INDUSTRY 


The two main branches of the clothing industry are men's 
clothing and women’s clothing, and two unions, the Amalga- 
mated Clothing Workers of America (CIO) and the Interna- 
tional Ladies’ Garment Workers Union (AFL) dominate these 
two branches, respectively. The first was headed by Sidney 


1 One of a series of reviews of current economic literature affectin 
engineering ee by members of the Department of Economics zm 
Social Science, Massachusetts Institute of Technology, at the request 
of the Management Division of Taz American Society or MECHANICAL 
ENGINEERS. ~ renege expressed are those of the reviewer. 

“Union Policies and Management,’’ by Sumner H. Slich- 
ter, The Brookings Institution, Washington, D. C., 1941, p. 565. 

3 Union-Management same “Experience in the Clothing In- 
dustry,”’ by Kurt Braun. The Brookings Institution, Washington, 1947. 


Hillman until his recent death, and the second is headed by 
David Dubinsky. There are also a number of employers’ as- 
sociations, and collective bargaining increasingly is conducted 
on a market-wide and even nation-wide scale. 

Labor costs are a higher percentage of total product costs 
than in manufacturing generally (23 per cent in men’s clothing 
as compared to about 16 per cent in all manufacturing indus- 
trices), and in many firms, particularly the ‘‘contractors,’’ the 
percentage is much higher. The size of firms is small, and 
‘manufacturers’ and ‘“‘jobbers’’ frequently farm out work 
to contractors or ‘‘outside shops.’’ In the past, before the 
unions became strong, competition drove down wages since 
contracts for work went to the lowest bidder and bids could be 
lowered by wage cuts. Union-management relations were 
characterized by strikes, intensified organization of outside and 
“runaway” shops, and efforts to regulate and stabilize the 
whole manufacturer-jobber-contractor system. Today, accord- 
ing to Mr. Braun, there is a considerable measure of stability, 
and ‘‘employer-employee relations in this industry now present 
an example of unusually close and extensive union-management 
co-operation.”’ 


THE AREAS OF CO-OPERATION 


What are the areas for co-operation in this industry? Mr 
Braun's definition of union-management co-operation is broader 
than the one generally used, for he believes that ‘‘the first stage 

. is reached when collective bargaining does not take place 
merely because of the pressure of statutes, but is motivated, 
irrespective of existing law, by the desire to settle manage 
ment-union relations through voluntary mutual understanding. 
Thus the unions ‘‘co-operated’* with management in introduc- 
ing piecework methods of wage payment; setting picce rates; 
stabilizing labor costs for particular grades of garments; shar 
ing work in slack times; providing for dismissal compensation 
and guaranteed employment; introducing cheaper lines ot 
clothing; stabilizing production by reducing seasonal fluctua 
tions, regulating trade practices such as style piracy, dis- 
count terms, secret rebates, etc.; developing of welfare 
plans, including old-age and retirement funds, unemployment 
compensation, and health and vacation funds; and settling of 
labor disputes through establishment of permanent arbitration 
systems. 

But the most striking area for co-operation—and the onc 
generally considered when the subject is discussed in relation 
to other industries—is in increasing efficiency and (less fre- 
quently) improving marketing practices. The International 
Ladies’ Garment Workers Union has taken the lead in this 
field, with the establishment in 1941 of a Management Engi- 
neering Department, headed by a professional industrial eng- 
neer.4 Among other things, this department assists firms 10 


4 The Director is William Gomberg, mem. ASME, whose writings 
have appeared in Mecuanican and other professional 
journals. See, for example, his article, ‘The Relationship Between thie 
Unions and Engineers,’ Mecuanicat ENGINgERING, June, 1943, vl. 
65, pp. 425-430; and “‘Union Interest in Engineering Technique: 
Harvard Business Review, spring, 1946, vol. 24, pp. 356-365. 
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efforts to improve manufacturing techniques and operating 
methods, trains shop committees in time-study practices, and 
assists in setting new piece rates. Its efforts are tied in with the 
“efficiency clause’ which was included in the 1941 agreements 
in the New York City dress market. In this clause the union and 
the employers’ associations agree that, among other things, 
“each manufacturer shall operate his shop in an efficient and 
well-ordered manner."’ Similar, but less formal arrangements, 
have characterized the men’s clothing industry. 


THE NEED FOR GREATER EFFICIENCY 


Why should the union concern itself with these matters, or 
why should employers agree to joint responsibility for effi- 
ciency? Part of the answer, but not all, lies in the nature of the 
clothing industry. Especially in the smaller shops, manage- 
ments were not aware of newer production methods and prac- 
tices. In the past, competition between firms in this industry 
apparently did not bring more efficient operations; but it fre- 
quently brought wage cuts. So the union had an interest in 
developing greater efficiency which would make possible the 
stabilization of workers’ carnings at a higher level. In the 
New York dress industry, another motive was undoubtedly to 
recoup some of the losses to other clothing markets and to 
promote the New York market. The “‘promotion clause”’ in 
the same 1941 agreements resulted in the establishment of the 
New York Dress Institute in which both employers and the union 
combined to promote New York fashions throughout the 
country. 

The motives for employer acceptance of this program are 
less clear. There is evidence that they were ‘‘compelled’’ to 
accept it by a strong union, but ‘‘under the influence of construc- 
tive and conscientious leaders, understanding for the specific 
interests of the other group grew on both sides.’ Management 
has recognized that the unions can make positive contributions 
to greater efficiency. As one men’s clothing manufacturer 
stated: ‘‘The company contends that its labor costs are too 
high. The union alleges that the difficulty is not in labor costs 
but in manufacturing efficiency and merchandising skill, As it 
happens, the union is in a position to develop reasonably good 
judgment on manufacturing efficiency and its contentions have 
often been correct."’® 

Management has also won acceptance of incentive methods 
of wage payment, which formerly were bitterly opposed by the 
unions. In addition, it has ‘gained a considerable amount of 
good will on the part of the unions and workers. If, on the one 
hand, the employer can no longer do business without, or with 
but little, regard for his workers’ specific interests, the union, 
on the other hand, cannot and docs not pursue policies 
which give no consideration to the industry's interests. 
Labor has become more industry-minded and has a greater 
incentive to concern itself with improving efficiency and 
productivity.” 


EFFECTS OF CO-OPERATION 


Has union-management co-operation in the clothing industry 
been worth while? Some of the intangible benefits, described in 
the preceding paragraph, are difficult to measure. Mr. Braun, 
however, tries to assess the program in terms of employment, 
wages, profits, prices, and industrial peace. The data are not 
conclusive, for general business trends and the war have been 
strong influences, as has the development of industry-wide 
bargaining in the industry. Nevertheless, Mr. Braun observes 
that “‘in practice expanding co-operation compelled them (the 
unions) to assume, by and large, a sober and realistic attitude 
with respect to wage-profit-price relations."" Wages have been 


***A Study of Management Prerogatives,"’ by Meyer Kestenbaum, 
Harvard Business Review, vol. 19, autumn, 1940, p. 97. 
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raised appreciably, but not out of proportion to wage levels in 
other industries. ‘‘A number of employers are convinced that, 
without collaboration, wages—and profits—would have gone 
up higher in good times and gone lower in bad times. They 
appreciate this stabilizing effect of union-management co- 
operation, although they feel that they have had to pay a price 
for 

Prices to consumers have risen, but no more so than in other 
industries which lack union-management co-operation or in- 
dustry-wide bargaining. Competition between manufacturers 
still helps keep down nonwage costs, and sets limits on price 
increases. Mr. Braun concludes: ‘Clothing manufacturers and 
unions generally appear to have respected those limits. Their 
wage-profit-price policies have not resulted in selling prices 
out of proportion to the general price level."’ Furthermore, 
consumers and the public generally have benefited from the 
absence of strikes and lockouts in this industry. ‘‘Serious 
interruptions of production have not occurred for a long time. 
Nobody has had to worry about industrial warfare in this 
industry; nor has labor strife prevented customers from obtain- 
ing clothing.” 


SIGNIFICANCE FOR OTHER INDUSTRIES 


In drawing conclusions from his study for other industries, 
Mr. Braun is very careful to distinguish between what he calls 
“two issues’’ in union-management co-operation. First, the 
co-operative approach to collective bargaining which charac- 
terizes the clothing industry has significance for other industries 
because, with it, ‘‘unions can be expected to attain a better 
understanding of managerial problems and to become more 
industry-minded. Industrial self-administration will be facili- 
tated and government intervention thus forestalled. A good 
prospect is offered that union resistance to technological change 
will decline. Union officers and workers are likely to have an 
interest in the smooth functioning of the establishment. Pro- 
ductivity thus may increase, and it can be expected that workers 
and unions will support fully management's efforts to maintain 
the degree of shop discipline necessary for efficient production. 
Finally, wherever genuine co-operation prevails, both parties 
will bargain and work together with the serious intent to 
make not only demands but concessions if this seems appropriate 
in view of the important interests of the other party.” 

But in the second aspect of co-operation—the scope of collec- 
tive bargaining, the clothing industry ‘‘cannot provide a for- 
mula for industry as a whole,’’ according to the author. Yet 
the whole study seems to point to sharper conclusions than the 
author draws on this issue. If managements view the protec- 
tion of their prerogatives or rights as the central problem in 
collective bargaining—if they have as their chief aim in union- 
management relations the ‘‘containing’’ of the union within 
a narrow sphere of activities and responsibilities, then they can 
hardly expect to get real co-operation and understanding from 
union officials or probably from employees who are union mem- 
bers. 

On the other hand, if managements worry less about the 
protection of prerogatives as such, but concern themselves with 
problems to be solved, with whatever help they can get from 
any source (unions included), the scope of collective bargaining 
is not likely to be much of a battleground in their labor- 
management relations. This seems to have been true in the 
clothing industry, as well as in plants where the Steelworkers 
have pioneered in union-management co-operation in produc- 
tion problems. 

§ As an example, see the discussion of one plan by the Steelworkers 
official who was responsible for the union's part in it; ‘‘Adamson and 
His Profit-Sharing Plan,’’ by Joseph Scanlon, Production Series No. 172, 


_ American Management Association, New York, N. Y., 1947. 
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BRIEFING THE RECORD 


Abstracts and Comments Based on Current Periodicals and Events 


Compitep AND Epirep sy J. J. Jaxitscn, Jr. 


ATERIAL for these pages is assembled from numerous 

sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context and credit to 
original sources is given. 


Army and Air Force Research 


N unclassified summary of the 1949 Research and Develop- 
ment Program of the Department of the Army and the 
Department of the Air Force prepared by the Plans and Program 
Office of the Research and Development Division, General Staff, 
U. S. Army, has recently been made available. Classified ma- 
terial has been omitted, but every effort has been made to give 
as true a picture of the program as is consistent with national 
security. 

The research plan consists of two separate programs, one for 
the Army (Technical Services) and one for the Air Force (En- 
gineering Division, Air Materiél Command). 

In general, the research and development programs in the 
peacetime period will be placed in the highest priority. Also, 
the research and development agencies of the Army will utilize 
to a maximum, on contract basis, civilian educational institu- 
tions and industrial laboratories for the solution of problems 
within their scope. 

Research and development will proceed vigorously and with 
forward-looking vision to maintain the high standard and 
superiority of our weapons and equipment, to guarantee the 
availability of proved types, superior in all respects to those 
of other nations, and to constantly maintain a lead position in 
the creation and fabrication of all items essential to ground and 
air supremacy. This will require among other things a con- 
tinuing evaluation of foreign research and development activi- 
ties. 

Research and development laboratories, proving grounds, 
and service boards will be maintained and operated as required 
for conducting research, development, and test of military 
equipment, and will be prepared for rapid expansion. Fa- 
cilities will not be maintained and operated which may be ade- 
quately provided by commercial organizations, educational in- 
stitutions, and laboratories. 

It is pointed out that the War Department will take ad- 
vantage of civilian talent, facilities, and assistance in military 
planning and in research and development, as well as planning 
the production of newly developed weapons and equipment. 
Long-range planning must envision the potentials of science 
and technology. 

Some of the items of current interest in the program follow: 


ARMY 


With regard to atomic energy and fission products, the Army 
has under continual study the military applications of atomic 
energy and from time to time as possible applications are 
evolved, requests are sent to the Atomic Energy Commission 
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to study the feasibility of such applications with a view to 
supplying the means of accomplishing the desired end. Pos- 
sible applications include the fields of power, weapons, chemis- 
try, and medicine. 

Future research and development in the field of rockets and 
launchers includes the following: 

New compositions of rocket propellants have been proposed 
for study and thorough investigations of the characteristics 
must be accomplished. Fundamental studies will be under- 
taken to determine the temperature coefficients of various com- 
positions of propellants. Studies of the reaction mechanism 
and high-temperature gas kinetics during burning will be made 
in order to eliminate or minimize the dependence of burning 
rate on pressure and temperature. Manufacturing methods for 
large grains will be devised and improved. Stability investi- 
gations will be conducted. This work will point toward the 
development of propellants which will meet the stated require- 
ment of the user for rockets and jatos which will have a satis- 
factory operating temperature range. 

The basic studies on jatos include the determination of the 
suitability of lightweight metals for the construction of rocket 
motors. Heat-resistant metals and insulating materials will 
be investigated to select types which are applicable to rocket 
chambers. 

Ballistic studies and tests will be conducted to secure addi- 
tional data for the rational design of rockets. These tests will 
include means of determining the causes of the dispersion of 
rockets and ways of making improvements. Studies of the 
exterior ballistics on both fin-stabilized and spin-stabilized 
rockets will be made to determine best application of each type. 

New propellants and further knowledge on the behavior of 
rockets will permit the development of larger sizes, greater 
accuracy, and longer ranges with high pay loads. 

The studies on launchers for these rockets is directed toward 
simplicity of construction, reduction in weight, better roada- 
bility, and increase in the rate of fire. 

For guided missiles, rocket motors of various sizes have been 
built and tested which exceed German V-2 motors in perform 
ance. Research is being conducted on motor design, new 
high-energy solid and liquid fuels, propellant feed systems, and 
the like. 

Work will be continued to provide propulsion units of in- 
creased life and efficiency and decreased weight and volume. 

In addition to the fundamental problems connected with pro- 
pulsion, aerodynamics, and control, there is a great deal to be 
learned of the characteristics of the earth's atmosphere at the 
very high altitudes at which missiles are to fly. The Ordnance 
Department will continue to assist other agencies in every pos- 
sible way in investigations of the upper atmosphere. 

Future research in the field of fuels and lubricants will be de- 
voted to the study of the basic chemical and physical nature of 
fuels and lubricants and the relation of these properties to tlic 
phenomena of lubrication, combustion, and rust protection. 
In addition, many new synthetic materials which show promis¢ 
as lubricants are being made available by industry. A number 
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of these materials are currently being investigated for possible 
application as fire-control-instrument lubricants and as recoil 
and hydraulic oils. 

Requirements for present equipment cover development of 
radar sets, for utilization of detection and fire control, to es- 
tablish a long-range navigation and survey system for meteoro- 
logical radar sets suitable for obtaining data on atmospheric 
conditions, and equipments for detecting and tracking guided 
missiles. Transmission of radar data and their presentation ina 
manner suitable for interpretation of a wide-scale basis is closely 
related to the development of radar equipment itself in order 
to improve wide-scale operation and value of the basic radar 
equipments. 

Research on basic theories is continuing to obtain data for 
increasing ranges, for bettering resolution and accuracies, 
widen band of frequencies over which radar equipments may 
operate, and develop new methods of constructing and utilizing 
radar equipments. Under research are methods of operation 
which will improve performance of radar equipment greatly 
beyond that now enjoyed by the most advanced sets. It is re- 
quired that this improved performance be obtained without 
increasing requirements for band width in the already crowded 
electromagnetic spectrum. 

In addition, research and development are to be carried out on 
such items as chemical warfare, cold-weather research testing, 
petroleum-distribution equipment, infrared equipment, ord- 
nance in general, refrigeration equipment, metals and metal 
applications, fuels and lubricants, management studies, com- 
munications, and transportation. 


AIR 


Future research and development in the field of reciprocating 
engines will be directed toward development of trainer, helicop 
ter, and accessory engines only. 

Future research and development in the field of gas-turbine 
engines will be required to provide engines of higher output 
with greater internal efficiencies and with improved components 
of construction. 

The present turbojet-development program is directed toward 
the development of turbojet engines which vary in size and 
output from 3275-lb thrust at take-off and a minimum specific 
fuel consumption of 1.16 lb of fuel per Ib thrust per hr cruising, 
to 20,000-Ilb thrust at take-off with a minimum specific fuel 
consumption of 0.89 Ib of fuel per Ib thrust per hr at cruising. 

The present turboprop-cngine development program is di- 
rected toward the development of turboprop engines which 
vary in size and output from the present 1700 equivalent bhp at 
take-off with a minimum specific fuel consumption of 0.49 Ib of 
fuel per equivalent bhp per hr at cruising, to 10,000 equivalent 
bhp at take-off with a minimum specific fuel consumption of 
0.39 lb of fuel per equivalent bhp per hr at cruising. 

Present technical knowledge in the field of ramjet engines is 
in the initial stages. Many theoretical studies have been con- 
ducted to date to obtain fundamental design data on subsonic 
famijcts. 

In the field of pulsejet engines present technical knowledge 
is in the intermediate stages. The background obtained from 
study of the German V-1 power plants has been supplemented 
with data obtained from pulsejet power plants built for the Air 
Force and extensively flight-tested at Eglin Field Proving 
Ground and ground-tested at Wright Field. 

Present technical knowledge in the field of liquid-propellant 
rockets is in its early stages. Background on liquid-type rockets 
has been obtained from studies of the German V-2 rocket power 
Plant and the ME-163 power plant. Also, flight tests were 
initiated during December, 1946, on the XS-1 airplane incor- 
Porating a 6000-Ib-thrust liquid-propellant engine. 
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In the field of ramjet-engine development, efforts are being 
directed toward the development and operation of a successful 
supersonic ramjet engine. To this end, considerable theoretical 
and laboratory research studies will be required to evaluate and 
determine fundamental ramjet components designs, combustion 
processes, and materials of construction. 

Research and development in the field of liquid and propul- 
sion rockets will be directed toward the refinement and per- 
fection of usable rocket engines under all operating conditions. 
A large portion of the development program will be expended 
in developing engines and power plants now on contract to ob- 
tain component parts such as valves, basic engines, turbines 
and pumps, and controls that are efficient and reliable. 

Research in the field of nuclear physics and high heat-trans- 
fer rates, as well as theoretical studies, are being carried out with 
an aim of obtaining suitable information upon which to base a 
design of an aircraft power plant. This research is being con- 
ducted by the NEPA Division of the Fairchild Engine and Air- 
plane Corporation. 

Work will be continued in co-operation with the Atomic 
Energy Commission, and problems involved in application of 
atomic energy to propulsion of aircraft. 

Research and development will also be carried out in aerial 
photography; aerodynamics, aircraft structures, and structural 
components; aircraft armament, materials, and equipment; 
aviation fuels and lubricants; and numerous aircraft projects. 


UNESCO 


HE UNESCO program for 1948, which was prepared by 
the Executive Board of UNESCO for consideration at the 
Second Session of the General Conference in Mexico City, 
showed marked changes when compared with the 1947 
program. 
Of the many recommendations and suggestions made by the 
National Commission and included in the report, a number of 
those given priority by the Commission follow: 
It was recommended that the highest priority should be as- 
signed to educational reconstruction in the war-devastated 
countries and to fundamental education; that the Govern- 
ment of the United States continue its efforts to include the 
former enemy countries in the program of UNESCO for educa- 
tional reconstruction; and that UNESCO organize an inter- 
national conference on higher education for the consideration 
of such matters as university functions in the modern world 
and the equivalence of degrees. 
UNESCO should not itself administer the details of the ex- 
change of persons but should make available information re- 
specting needs, opportunities, and standards, and should study 
the obstacles to exchanges caused by government regulations 
and seek remedial measures. UNESCO should maintain ef- 
fective liaison with the fellowship programs of the United Na- 
tions and other intergovernmental organizations. 
It was recommended that the high priority given in the 
1947 program with reference to mass media, as approved by the 
first Session of the General Conference, be restored in the 1948 
program, giving high priority to a survey of the press, the films, 
telecommunication, and postal services, looking toward the re- 
moval of barriers. High priority was also to be given to a 
consideration of the setting up of a radio network. 
The Commission also recommended that UNESCO promote 
the international exchange of publications throughout the 
world. Recognizing the importance of international copy- 
right, the Commission urged that the U. S. Delegation to the 
General Conference be instructed to support a satisfactory uni- 
versal system of international copyright relations. An in- 


ae 
he 
} 
3 
i 
‘a 


234 


ternational conference of experts in language teaching was 
recommended. 

The Commission, attaching great importance to the project 
for the analysis of textbooks, recommended that the pro- 
ject be restored to the status approved by the First Session of 
the General Conference, that the responsibility of reporting in- 
stances of textbooks inimical] to peace among nations should 
be undertaken, and that the analysis of textbooks should be ex- 
tended to educational programs of nonmember states. 

It was also recommended that the U. S. Delegation should 
support proposals for the investigation by the organization of 
education for international understanding: 

It was urged that at least four seminars, using the techniques 
and methods of the UNESCO Teachers’ Seminar on Education 
for International Understanding, held in Paris in the summer of 
1947, be organized for 1948 in various sections of the world; 
that UNESCO hold a conference of experts in adult education 
in 1948; and that full consideration be given to the use of mass 
media as instruments of adult education. , 

It was recommended that the problems of tensions affecting 
international understanding be given a very high priority. It 
is important to find and reduce the tensions leading toward war, 
but it is even more important to recognize and strengthen the 
forces that are working for peace. Special provisions should 
be made for a study of tensions in the areas where they are most 
severe and where it is hoped that practical progress may be 
made toward the promotion of world peace. 

The National Commission expressed emphatic approval of the 
statement in the program for 1948 respecting the formation of 
national commissions, and recommended that the U. S. Delega- 
tion be instructed to support the policy here expressed. Full 
co-operation with the United Nations and its specialized 
agencies, and with the related intergovernmental agencies was 
given special approval. 


Automatic Focus Rectifier 


N automatic focus rectifier for mosaic map making, said 

to be the first ever produced in America, was delivered to 

the Army Corps of Engineers, Bausch & Lomb Optical Company 

announced recently. In addition to aerial reconnaissance work, 

the new photogrammetric instrument will be of significance in 

planning national throughways, soil-erosion studies, and flood 
control. 

Resembling an ordinary photo enlarger, it simultaneously 
enlarges, prints, and automatically reduces aerial photographs 
to a common scale and level, correcting the tilt encountered 
as a result of the airplane's variation in angle and level at the 
time photographs are taken. Airplanes equipped with the 
most modern stabilizers can maintain a constant level only to 
within one-quarter degree accuracy, making the rectifier vitally 
necessary in production of precise aerial photomaps. 

Equipped with push-button controls, the automatic instru- 
ment can be operated by a photographer, turning out rectified 
prints on a production-line basis at the rate of one every five 
minutes. Previous nonautomatic rectifiers required tedious 
involved mathematical calculations for each individual photo- 
graph. 

Designed around the requirements of the Corps of Engineers, 
the rectifier will be available for commercial use this year. 
Small enough to be mounted on a trailer truck for use in field 
work, it has fluorescent illumination, an enlarging lens of high 
optical resolution, and is constructed to maintain constantly 
the proper alignment between the negative and printing 
easel. 

Three push-buttons control tilt, magnification, and swing. 


FIG. | AUTOMATIC FOCUS RECTIFIER 


The first operates a device which compensates for the cilt of the 
airplane and can accommodate tilts as high as 20 deg. 

A second button regulates magnification, automatically 
bringing photos taken at varying elevations to desired map 
scale. The remaining button controls swing, re-establishing 
in the instrument the airplane's angle of deviation from its truc 
course. 

Photographs of terrain printed with the new rectifier are said 
to be so sharply defined they give an almost three-dimensional 
effect. 


High-Temperature Furnaces 


SERIES of extremely high-temperature research-laboratory 
furnaces has been announced by the Westinghouse Electric 
Corporation recently. One is capable of producing heats of 
3100 F (1700 C), nearly 200 F hotter than ordinary laboratory 
high-temperature furnaces. Also, it has an effective heat zone 
of about four cubic feet, which means it can take a charge ap- 
proximately four times larger than is customary. 

It is a radiant-type furnace, but instead of using heating cle- 
ments consisting of fine wire coils wound on muffles, it uses less 
troublesome heavy molybdenum rod laic on ledges in the re- 
fractory brick. To produce these heating elements required 
molybdenum-to-molybdenum welds using atomic hydrogen, 
said to be its first application to large pieces of molybdenum. 

Another research furnace of the same general dimensions 
and principle is expected to produce heats of 3400 F (2200 ¢ 

A temperature of 4700 F (2600 C) is being sought in a still 
different, but much smaller furnace. In it a tungsten crucible, 
large enough to hold a walnut, is heated in an inert gas by 4 
combination of radiant heat and high-frequency induction. 
Temperatures approaching 5000 F are really extreme. Tung- 
sten itself begins to soften at about 4900 F. Iron melts at 
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2795 F; lava spews out of a volcano at 2200 F. If research 
men must have higher temperatures they will be indeed hard 
put to find materials with which to make them or to take them. 
But it can be counted that research will require higher tempera- 
tures and that they will be forthcoming. 

It is pointed out that the furnaces were built primarily for 
laboratory use. Commercial production is not planned for the 
near future. 


Atomic-Energy Exhibit 


O provide the American people with a citizen's understand- 

ing of nuclear-science developments, public education in 
atomic energy was urged with the opening of an atomic-energy 
exhibit at the American Museum of Natural History, New York, 
N. Y., on January 21, 1948. The exhibit will be open to the 
public at the Museum through April 5, 1948. It is the largest 
of its kind in the country, and is the first comprehensive educa- 
tional exhibit developed under the auspices of the Atomic 
Energy Commission. The exhibit is sponsored by Brookhaven 
National Laboratory of Upton, N. Y., the center for basic 
nuclear research in the Northeast operated by Associated 
Universities, Inc. 

Following its New York engagement, the exhibit will be dis- 
played in other cities in the Northeastern and Middle Atlantic 
States. Designed for general public understanding, the exhibit 
is expected by its sponsors to provide the centerpicce for numer- 
ous community and group forums and discussions on nuclear 
energy. 

Features of the exhibit include a model atomic pile which 
splits single uranium atoms before the eyes of the spectators. 
Energy released by this fission process is amplified into striking 
visual and sound effects A tiny capsule of a mixture of radium 
and beryllium, valued at $12,500, is used in the model to pro- 
duce the neutrons that pierce the nuclei of uranium atoms in the 
fission chamber. This model was conceived by Dr. John R. 
Dunning, scientific director of Columbia University. Fig. 2 
shows model of the atomic pile on display. 


FIG. 2 ATOMIC-PILE MODEL 


(Actual breakup of single atoms of uranium takes place before the 

cyes of spectators at atomic-science exhibit. This model of an atomic 

pile marks the breakup of uranium atoms with visual and sound 
effects.) 
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A model power plant shows how a nuclear reactor, or atomic 
pile, may someday be employed to generate electric power by 
means of the great heat release resulting from nuclear fission— 
heat that may be transformed into steam to drive electric-gener- 
ating machinery. 

Several demonstrations, models, and talks depict the great 
values of nuclear energy in scientific research and processes 
relating to the fields of medicine and biology, chemistry, agricul- 
ture, metallurgy, and numerous others. 

There is the radioactive flower, growing in soil fertilized by a 
phosphate containing radioactive phosphorus. A Geiger 
counter is used to demonstrate the course of the “‘tracer’’ atoms 
into the roots, stem, leaves, and flowers of the plant. Scien- 
tists are employing radioactive substances produced in nuclear- 
energy processes to study life processes in far greater detail 
than ever before possible. See Fig. 3. 

A large silhouette figure called *‘Mr. Atom"’ is equipped with 
a digestive system made up of a series of electric lights. The 
glow of the lights shows how radioactive substances may be 
followed through the human system by doctors diagnosing and 
treating human ills. 

A miniature Van de Graaff electrostatic generator, a machine 
that builds up high charges of static electricity, is one of the 
several scientific instruments demonstrated in the exhibit. 

A Wilson cloud chamber shows the paths made by atomic 
particles in a pressure chamber containing an atmosphere of fog. 

To enable the public to visualize the make-up of the atom and 
its nucleus, or heart, the exhibit includes a section on ‘‘basic 
physics’’ that employs models magnifying by many million 
times the actual sizes of electrons, protons, neutrons, and other 
“building blocks.’’ This part analyzes the simplest atoms, and 
goes on to explain radioactivity and why the nuclei of the heavy 
elements such as uranium are used in fission processes. 

Photomurals and displays present the history of atomic 
development, and further explain the beneficial uses in prospect 
through the national program of research and development. A 
sample of Trinitite, the fused desert sand from the site of the 
test explosion of the first atomic bomb in New Mexico, is 
shown to be still radioactive by a Geiger counter. 


FIG. 3} RADIOACTIVE FLOWER 
(Tracer atoms, the radioactive substances used by scientists to study 
life processes, are demonstrated by this small shrub, growing in soil 
containing a phosphate fertilizer to which radioactive phosphorus 


was added.) 353 
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The Brookhaven National Laboratory and other nuclear re- 
search and development centers are described in special displays 
in their relationship to the many activities in the nuclear field 
now in progress in the United States. 


Air Conditionin g 


IR conditioning, both for comfort and for control of in- 

dustrial processes, is expected to grow, for the market is 

far short of saturation in either field. According to the In- 

dustrial Bulletin of Arthur D. Little, Inc., for November, 1947, 

the industry expects to sell one billion dollars’ worth of equip- 
ment in the next five years. 

It is pointed out that although the human body has a better 
temperature-regulating mechanism than do many animals, it 
can still endure only a relatively narrow temperature range. 
The highest tolerable temperature for a clothed person in good 
health is only about 88 F in air saturated with water vapor, and 
about 138 Findry air. But for maximum comfort and efficiency 
over extended periods, temperatures in the 70's, 60's, or even 
the 50's, depending on the humidity and the individual's phy- 
sical activity, must prevail. Installation of an air-conditioning 
system in industrial plants increases worker efficiency and some- 
times improves product quality. Because the air generally is 
filtered as well as cooled, reactions to allergies, such as hay 
fever, caused by air-borne dusts and pollens, is sharply reduced 
during working hours. Whether colds and respiratory dis- 
eases, in general, are significantly reduced is, however, still a 
question. Large reductions in absenteeism and a general in- 
crease in output are reported. 

A recent survey disclosed that there are more than 2200 air- 
conditioned theaters in this country, but there are still 15,000 
theaters without it. Over 1000 department stores are air 
conditioned, with installations that average more than 100 hp, 
but almost three fourths of the country’s department stores still 
lack this facility. Although about 6500 restaurants are already 
air conditioned, this is a leading field for further installations, 
even though the average unit is rather small. Another large 
potential market lies in hotels, few of which are as yet com- 
pletely air conditioned, and in banks and hospitals, which have 
only recently begun to use air conditioning. 

The growing popularity of the heat pump is expected to in- 
crease the number of home air-conditioning units. The pump, 
a refrigeratorlike mechanism which draws heat from outdoors 
for winter heating, may be reversed in summer to pump heat 
out of the house. The convenience of one automatic device 
for year-round comfort makes it especially attractive for cli- 
mates where the need for both heating and cooling is balanced. 

While the first modern railroad car was not air conditioned 
until 1930, and air conditioning for comfort did not become 
common until the 1920's, the pioneer installations were made to 
solve production problems. A New York lithographic plant 
installed a system early in the century, and apparatus for cool- 
ing, dehumidifying, and circulating air went into a Boston 
chocolate factory in 1906 (and is still in operation). Many 
textile-manufacturing operations need controlled conditions of 
humidity and temperature. In making penicillin, air condi- 
tioning and refrigeration are prominent, for the mold gives 
maximum output when held successively under a number of 
rigorously regulated environments. Because many modern 
metal parts, ranging from ball bearings to marine-propulsion 
gears, require high precision, the expansions and contractions 
following normal temperature changes often exceed permitted 
tolerances. More machining and assembly operations are 
therefore being done in air-conditioned areas. Cutting down 
the dust content of the air prevents marring of surfaces in many 
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plating, painting, and finishing operations. Air conditioning 
also reduces the annoying corrosion spots that sometimes fol- 
low when sweaty hands and fingers*touch clean metal surfaces. 

“Controlled weather’’ logically accompanies the substan- 
tially windowless plant that originated in the 1930's and was 
a typical form of construction during the war. The continuous 
walls and roof are slightly cheaper to erect than the conven- 
tional types and are tight against the multitude of small leaks 
in windowed buildings. Windowless buildings are thus both 
easier to air-condition and to heat. The heat given off by the 
lighting system, machinery, and the occupants sometimes suf- 
fices to keep the indoor temperature at comfortable levels when 
it is near zero outside. 

As air conditioning becomes more common, the problems 
of many local water supplies are complicated. The equipment 
needs considerable quantities of cooling water, with the maxi- 
mum demand coming during the hottest summer months when 
other water requirements are at their peak. Disposal is also 
a problem, for the capacity of many sewer systems may be 
exceeded, particularly after a heavy rainfall. Regulation of 
water supply and disposal by city ordinance is therefore com- 
mon. In New York City, for example, large air-conditioning 
systems must cool and re-use the water in some way, ¢.g., by 
installation of an evaporative condenser or spray tower. On 
the western end of Long Island, perhaps the outstanding in- 
stance of industrial and municipal dependence on ground-water 
supplies, more than 200 recharge wells return water to the 
water-bearing strata. Since the returned water is warmer 
than the original ground-water supply, the local supply may in 
time become too warm for cooling purposes. At Louisville, 
Ky., another area of heavy dependence on wells, cold river 
water is pumped into the ground during the winter, to be 
drawn on in summer when the river water is too warm to 
be used economically. 


New Automatic Pilot 


LLOWING two years of study, experiment, and research, 
a new automatic pilot has now reached the production 
stage, according to a recent news letter from The Society of 
British Aircraft Constructors, Ltd. It is designed primarily for 
airplanes not exceeding an all-up weight of 15,000 lb, weighs 
only 17'/2 lb, and is known as the Sperry ‘‘Pilot Aid.’’ It 
works on the pneumatic electric principle and consists of five 
separate but interconnected units. 

If a directional gyro is already fitted to the airplane and is 
modified to be incorporated with the Pilot Aid, the extra 
weight is only 13 lb 80z. The makers claim that, even includ- 
ing the weight of the directional gyro, the Pilot Aid is the 
lightest automatic pilot yet marketed in any country. 

Many hours of test flying, mostly in ar Avro Anson, have 
proved the soundness of the theories behind the new instrument, 
as well as the effectiveness of their technical interpretation. A 
demonstration given in the least favorable conditions at an air- 
po-t near London offered convincing testimony that the Pilot 
Aid has been brought to a high state of efficiency. 

The pilot's control unit includes devices enabling the pilot to 
apply banked turns, or to climb and dive within the limits of 
20 deg roll and plus-or-minus 10 deg pitch, and to vary the 
‘stiffness’ of the control to suit rough or smooth air condi- 
tions. This unit need not be located in one particular place or 
even given a permanent site. If preferred, it can be fitted to a 
wandering lead and stowed in some convenient spot when not 
in use. 

Almost equally flexible in their positioning are the other 
units; they can be disposed to suit the design of the airplane 
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or to conform to the wishes of the pilot. All are extremely 
compact and the largest—the gyro relay unit—measures only 
7 in. X 6 in. X 9 in. 

Because the gyros are spinning at all times during flight, im- 
mediate engagement of the automatic pilot is made possible. 
The response is instantaneous when the electric power is 
switched on, and just as quick when it is switched off. Switch- 
ing off breaks the electric circuit and causes a magnetically closed 
valve in the pneumatic system to open. This allows the air to 
discharge into the atmosphere instead of passing through the 
servo-operating valves. Should circumstances require the auto- 
matic pilot to be overpowered instead of switched off, this can 
be done with little muscular effort. 

In normal straight flying, the directional gyro gives a zero 
reading. Turns to an exact number of degrees (port or star- 
board) can be made by offsetting the directional gyro card from 
zero to the required extent and uncaging; the airplane then 
turns on to the new heading and settles down to straight flying 
again when the directional-gyro card reaches zero compass 
heading. 

The new instrument is British in design and manufacture, and 
its makers are now engaged in research and experiment with the 
object of producing another lightweight Pilot Aid, this time 
operating on the electric-hydraulic principle, and suitable for 
airplanes of all sizes, but of particular application to long-range 
fighters and ship-borne aircraft. 


Heat-Pump Economics 


HE economics of the heat pump favor commercial as com- 

pared with residential installations for the next few years, 
according to W. E. Johnson, member ASME, manager, engi- 
neering division, General Electric Company. He spoke on the 
economical and technical aspects of the heat pump at the annual 
meeting of the American Society of Heating and Ventilating 
Engineers held in New York, N. Y., February 1 to 5, 1948. 

In his study Mr. Johnson concluded that for year-round air 
conditioning in the home the most favorable market for the 
heat pump will be found in the more southerly part of the 
United States where the design heating requirements are about 
equal to the design cooling requirements, and where the home 
owner is able and willing to pay for summer air conditioning 
as well as heating. This places the market for the heat pump 
in houses in the field of higher-priced homes. 

He said that commercial applications were favored because 
of the higher internal heat gain in this type of application as 
compared with houses. This heat gain, from human beings, 
lights, motors, other sources, tends to reduce the winter heating 
load and increases the summer cooling load, thus giving a more 
desirable balance between the loads and the two seasons. 

An analysis of a typical case showed that the individual cost 
of the heat pump is determined by the summer and winter loads 
down to a 40-F winter design temperature. Below this the cost 
of equipment is determined by the summer cooling load. 
However, in a commercial building where there is sufficient 
internal heat given to maintain a 15-F temperature difference, 
the loads become equalized at 12 F instead of 40 F. Conse- 
quently, commercial applications will be economically feasible 
much farther north than will house installations. 

He stated further that the heat pump is competitive in moder- 
ate design temperature regions where the cost of electrical 
energy is one cent per kilowatthour or less. An indication of 
the operating cost based on two commercial and one residential 
installations is that the power consumed ranges from !/2 to 2/3 
kwhr per deg day per installed hp of the compressor. 

This analysis showed that the heat pump also has possibil- 


237 


ities in the industrial field. It has not been used in industry in 
this country prior to this time because fuels are cheap, whereas 
in Switzerland it is rather extensively used because fuel is ex- 
pensive and water power cheap and plentiful. A situation 
somewhat similar to Switzerland is found in western and 
northwestern sections of the United States where water power 
is plentiful and coal expensive. 

Mr. Johnson cited one industrial process as being ideal for the 
application of the heat pump, namely, the concentration of 
solutions such as milk, fruit juices, and syrup. This can be 
accomplished by any of three methods: multistage evapora- 
tion, direct compression of vapor, and indirect compression. 
With a four-stage evaporation system, for example, he showed 
that three pounds of steam can be evaporated for one pound of 
steam used, with resultant important savings. 


Rubber Research 


N an address delivered before the American Council of Com- 

mercial Laboratories, Washington, D. C., recently, Dr. E. 
U. Condon, director, National Bureau of Standards, pointed 
out that one of the fields vital to our economy, in which we have 
been dependent on European research, is rubber. The need 
for synthetic rubber during the war, as a result of the unavaila- 
bility of natural rubber, is well known. What is not so well 
known, he stated, is that the synthetic rubbers we used were 
developed largely by the Germans. The four types of synthe- 
tic rubber which we produced during the war were GR-S, 
Neoprene, Butyl, and the Nitrile rubbers. Of these only Neo- 
prene is purely American, a development of the du Pont 
Company. Butyl is partially an American development, for 
it constitutes a radical improvement of the German material 
polyisobutylene, yet it was based on this German work. 
Fundamental patents were taken by the Germans on the re- 
maining two types—the Nitriles (under the German name 
Buna-N) and GR-S (under the German name Buna-S)—in the 
carly 1930's. Ofall these rubbers, GR-S is the most important: 
more than 80 per cent of our total production was of this type 
because it is not only cheaper but best for tires. 

Dr. Condon said that, now that natural rubbers are again 
available, the problem of what to do with the synthetic indus- 
try, which involved a federal investment of more than $700,- 
000,000, is acute. This industry will be called on for only 
limited production, primarily to insure plant potentialities 
in the event of any future emergency and to provide the syn- 
thetic product for certain applications. The magnitude of the 
investment, the size and scope of the plants, and the relations 
between the synthetic and natural commodity are major 
commercial problems. For this very reason the need for con- 
tinued research and development is obscured. 

He revealed that the National Bureau of Standards has Jong 
been active in the research and development phases, both as 
they pertain to synthetic rubbers and natural rubbers. From 
the standpoint of the national economy and security, it is neces- 
sary that a major and co-ordinated program of research and 
development be maintained in this field. Basic research is 
necessary if new types of synthetic rubbers are to be developed; 
developmental research is needed to develop desirable charac- 
teristics in the rubbers now available, to determine their 
properties. Much also remains to be done in measurements 
and instrumentation associated with the synthetic rubbers. 

In the future, he said, this country must have a vigorous 
program of rubber research to maintain ‘‘a technologically 
advanced and rapidly expansible domestic rubber-producing 
industry’’ as part of our national policy outlined in the Craw- 
ford Act (Public Law 24, 80th Congress.) The cost of such a 
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program would involve an annual expenditure of about 4 
million dollars, which is less than 1 per cent of the amount 
spent for the 1 million tons of rubber that this country con- 
sumes annually. Industry should expend a corresponding 
amount for the development of new rubbers, in addition to its 
expenditures for research on end-products. 

Dr. Condon pointed out that the cost of such a program is 
really relatively small in terms of the value of the commodity 
and in terms of its national importance. Merely to maintain 
the present synthetic plants in a stand-by condition involves 
an annual expenditure of more than 8 million dollars, and these 
plants may well be obsolete at the time of another emergency; 
so that a federal expenditure of half this, to insure our future 
in this field, is, from any practical point of view, trifling. 


Deep-Well Camera 


AN improved deep-well camera for photographing the rock 
formation or the casing in deep wells was described by 
O. E. Barstow, Dow Chemical Company, and C. M. Bryant, 
Dowell, Inc., at the 1947 ASME Spring Meeting, Tulsa, Okla. 


DESCRIPTION 


As shown in Fig. 4, the apparatus consists of two main parts: 
a camera chamber and a water chamber. The camera chamber 
contains air at atmospheric pressure and houses the camera, 
including lens, film, and film-drive mechanism. It must be 
strong enough to withstand the external pressure of several 
thousand pounds per square inch encountered in deep wells. 

The water chamber, which is filled with clear water, is used 
merely to provide a path of clear liquid between the lens and the 
rock formation being photographed. The water chamber 
houses a light to illuminate the subject and an inclined mirror 
which permits the camera to view the wall of the well horizon- 
tally through the cylindrical picture windows in the side of the 
water chamber. The bellows shown in Fig. 4 serves to equalize 
the internal and external pressures on the water chamber so the 
picture window can be relatively large without encountering 
difficulties because of high pressure. In the bulkhead at the top 
of the water chamber is a pressure window immediately below 
the camera lens. This window must withstand full well pres- 
sure, but this is a relatively simple matter because the window 
diameter can be small. 

Attached to the outside of the case is a spring which pushes 


SCHEMATIC VIEW SHOWING GENERAL PRINCIPLE OF OPERA- 
TION OF DEEP-WELL CAMERA 


FIG. 4 
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ric. 5 (Left) CuT AWAY SKETCH OF DEEP-WELL CAMERA SHOWING 
GENERAL CONSTRUCTION AND ARRANGEMENT OF PARTS 


FIG. 6 (Right) PHOTOGRAPH OF THE DEEP-WELL CAMERA ASSEMBLED 
AND READY TO GO INTO A WELL 


the picture window against the well wall chus minimizing the 
thickness of turbid well fluid through which the picture must 
be taken. This spring also assists in keeping the camera sta- 
tionary during exposures. By pushing the picture window 
against the formation, satisfactory pictures have actually been 
made in water so turbid that a sample of it in a pint milk bottle 
completely obscured any vision through the bottle. It is, how 

ever, always an advantage to have the well fluid as clear as pos 

sible. This is particularly true where there may be difficult, 
having the camera fit up tight against the formation or where 
the well wall may be rough and irregular. 

The diameter of the water chamber is of course limited by the 
diameter of the smallest well in which the apparatus is to be 
used. Making the water chamber large is an advantage becaus: 
this provides a large picture window and increases the area o! 
the well wall which is photographed. Also, the greater the 
diameter of the cylindrical picture window the better it will fit 
up against the rock, thereby improving the pictures in case the 
well fluid is turbid. Making the water chamber fairly long is 
also an advantage, since this increases the distance from lens to 
subject, thereby increasing the depth of field. This facilitates 
sharp focusing even when the well wall is irregular with various 
parts of the formation at different distances from the picture 
window. 

The camera itself is a revamped Bell and Howell Model 15! 
magazine-loading 16-mm movie camera with a 7.4-mm X 10.3 
mm frame size. This camera has a built-in feature permitting 
it to take single exposures like any still camera. The contro! 
button has been coupled to a solenoid for remote electrical con 
trol. The power for driving the film still comes from the 
camera's spring motor which will give 450 exposures on one 
winding. A 15-mm-focal-length lens is used and provision has 
been made for stopping the lens down as small as £/32 if desired 
for greater depth of field. At £/32 an exposure time of 8 sec is 
satisfactory when using Eastman negative panchromatic safety 
film. 

The lights are located to give satisfactory illumination of the 
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subject without undesirable reflections from window and mir- 
ror, are shielded from the camera lens, and are able to withstand 
the well pressure. 

Figs. § and 6 show the actual construction of one of these 
cameras. 


USE 


After the well-bore conditions have been determined and cor- 
rected if necessary, the camera is loaded with film and attached 
to an electric cable which serves to transmit the power required 
by the apparatus and to provide remote control of the camera 
from the surface. Each roll of film is identified by taking a 
photograph of a card containing the roll number, date, well 
name, and other pertinent data. This is done before the camera 
is lowered into the well and serves also as a check on the electric 
circuit and the operation of the camera and lights. 

The camera is lowered into the well at a rate of approximately 
50fpm. When the camera reaches the section in the well which 
is to be photographed it is stopped and an exposure is made by 
operating the surface controls. The correct exposure time de- 
pends on the lens stop setting and the type of film being used, 
and generally amounts to a few seconds. With the present 
cameras, the exposure time is controlled from the truck by the 
length of time that voltage is applied to the cable. This can 
be done with a manually operated switch or with an automatic 
time switch. 

Two types of picture surveys are made: A continuous-strip 
photograph of the well bore showing every inch of the forma- 
tion, and a series of single-shot pictures spaced at intervals of 
one foot, five feet, or any other interval desired. 

Fig. 7 isan example of a photograph taken ina well in western 
Texas. The formation is the San Andreas section of the Per- 
mian lime in the Hendricks Pool. Pictures were taken in this 
well at depths of from 2300 to 2725 ft. When the pictures were 
taken, the well fluid was within 200 ft of the top of the well. 


NEW DEVELOPMENTS 


In some gas wells, the collection of dust on the picture win- 
dow during the descent of the camera may present a difficulty 
not encountered in liquid-filled wells. To overcome this diffi- 
culty a camera has been built with an extra steel sleeve which 


FIG. 7 TYPICAL PHOTOGRAPH MADE WITH DEEP-WELL CAMERA 


A well-defined zone of porosity is shown. Several types of porosity 
are illustrated, including well-distributed fine openings, large pores 
probably formed by ieachion, and at least one leached stylolitic zone. 

This plate was taken at a depth of 2717 ft.) 
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slides over the water chamber and camera housing covering the 
picture window. When the camera reaches the point in the 
well where pictures are to be taken, the sleeve is released elec- 
trically and slides down far enough to uncover the picture win- 
dow. This device appears very workable but has not been field- 
tested, 

A new compact camera has been built which is electrically 
driven, uses 35-mm film, and takes 500 pictures 24 mm X 36 mm 
with one loading. The new camera fits into the same 4*/ j¢-in- 
diam case as the 16-mm camera. It has not yet been field-tested. 


High-Temperature Metal 


{N extremely hard metal that is said to retain its strength 
and resistance to corrosion at high temperatures has been 
developed by Kennametal Inc. of Latrobe, Pa. 
This is a special “‘cemented carbide’’ composition manufac- 
tured by processes similar to those employed in making the 
carbides now used widely for cutting tools and wear-resistant 
parts, but with unique properties. 
Reports indicate that it withstands temperatures that rapidly 
destroy conventional carbides and the best cast alloys; resists 
thermal shock much better than ceramics; and has a specific 
gravity about one third that of tungsten carbide and two thirds 
that of steel. 
Pieces of this composition, grade K138, are said to have been 
heated to 2100 F for 48 hr without loss of strength. Neither 
does it change appreciably when heated to 1800 F and quenched 
in water. Air cooling from the same high temperature leaves 
no effect other than initial discoloration of the surface. 
Its unique properties suggest many practical uses. Resistance 
to oxidation and hot gases, together with abrasion resistance 
because of high hardness, make it suitable for high-temperature 
structures, such as furnace parts, and guides for hoc-rolled metal. 
Its lightweight and strength are advantageous for rotating 
parts exposed to high temperatures. 
This heat-resistant material consists essentially of titanium 
carbide with cobalt as the bonding element. The titanium car- 
bide has heretofore been used only as a minor ingredient of 
cutting-tool alloys. The metal can be formed into a great 
variety of shapes and sizes, with tolerances and finishes common. 
to conventional cemented carbides. 


Industrial Hygiene 


N a talk which was delivered recently before the annual 
meeting of the Industrial Hygiene Foundation at the Mellon 
Institute, Pittsburgh, Pa., William B. Given, Jr., president, 
American Brake Shoe Company, said that ‘‘industrial hygiene 
has up to recently been years and years behind medicine. That 
distance has been greatly shortened. But we in industry are 
still lagging. The Industrial Hygiene Foundation is con- 
tinually giving industry new tools to use in making plants and 
offices healthier places. Our job is to put them to use with 
high zeal. 
“We need not only better working conditions but the best 
possible working conditions. Today, we have a new concep- 
tion of what plants ought to be. Every part of every plant 
must be better lighted than even the expert says is necessary. 
Every possible safety hazard, irrespective of cost, must be 
eliminated. There must be cleanliness, good air, and the best 
temperature possible to maintain. 
‘There must be as little lifting and carrying as possible. 
There must be a decent wash and locker room, with ventilation 
so that men can shower and change clothes in comfort, and not: 
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have to put on damp work clothes the next day. There must 
be a clean place to eat. As far is humanly and mechanically 
possible, our job is to give each man conditions we should like, 
were we working in his place. This is not only a human ob- 
ligation; it is the only way we can gather into our working 
forces decent, competent young men—the only way we can suc- 
cessfully compete for them with other industries. 

“If you ‘rate’ the best people, gradually you will get them. 
Management has always known the importance of right people. 
In the old days it went out and looked for them. In recent 
years we have realized that to get them we must earn the repu- 
tation of being ‘a better place to work.’ In the future no plant 
will rate the best people without a successful medical depart- 
ment. 

‘We must build our human relations on the basis of the debt 
a company owes the people who make its success. 

‘*We know medical research can solve the occupational health 
problems. We in management must effectively put to work 
their successes."’ 

The prerequisites which Mr. Given feels are ‘‘musts,"’ if in- 
dustry is to continue to improve working conditions and make 
medical and safety programs as effective as possible, are as 
follows: 


1 The senior officers in companies must feel and accept per- 
sonal responsibility for the effectiveness of their medical de- 
partments. 

2 Industry must be willing to spend generously for better 
working conditions. Many companies are today hamstrung by 
budget controls which defer until a later date expenditures that 
are ‘‘musts’’ today. 

3 Management must teach its operating people to practice 
better co-operation with medical departments. 

4 Industry must be as willing to gamble on new safety 
“‘possibles’’ as it is to gamble on new production ideas. 

5 We must see to it that those in charge of our medical de- 
partments understand the human elements involved. Once we 
have chosen the right kind of medical boss, he must have the ef- 
fective backing of company: officers. Many an able medical 
head is wasted in companies where company officers have the 
right ‘‘patter’’ and the wrong hearts. 


Nailing Techniques 


HE ‘Technique of House Nailing’’ a new 54-page illus- 
trated publication dealing with one of the oldest and most 
basic phases of the homebuilding process, has been announced 
recently by Housing and Home Finance Agency, Washington, 


The study was prepared by the Forest Products Laboratory at 
Madison, Wis., a part of the Forest Service in the U. S. De- 
partment of Agriculture, in collaboration with the Technical 
Staff of the HHFA. 

The booklet contains more than §0 illustrations of correct 
nailing techniques covering practically everything from double 
sills and drop-siding to subflooring and shingling, together 
with the size of nails to be used. For example, a three-piece 
girder should be nailed from each side with 20-penny nails, 
two near each end of each piece, others staggered with a hori- 
zontal distance of 32 in. between nails, and bridging on joists 
should be nailed at each end with two 8-penny nails. The 
booklet shows the most economical use of nails for effective 
construction, a factor of particular importance at the present 
time when the nail supply is short in many areas. 

The HHFA had the study reviewed before publication 
by an experienced carpenter to determine its practical useful- 
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ness to the man who does the nailing. The booklet is also 
welcomed by the Federal Housing Administration, which is 
interested in improved home-construction methods under its 
mortgage-insurance program, and by the Apprentice Training 
Service of the Department of Labor, which works with Ap 
prentice Training Committees in a nation-wide program to 
meet the need for more trained construction workers. 

No particular design of framing is favored in the booklet 
and nailing instructions are limited largely to structural details 
necessary for rigidity and strength, without any consideration 
as to the trim or other decorative parts. 

Copies of ‘‘Technique of House Nailing’’ are available from 
the Superintendent of Documents, Government Printing Office, 
Washington 25, D.C. The sale price is 20 cents per copy. 


Petroleum Pumper Activities 


HE application of motion and time study techniques to 

pumper activities in petroleum-production operations wer« 
described by H. G. Thuesen, member ASME, head, industria! 
engineering, Oklahoma Agricultural and Mechanical College, 
Stillwater, Okla., at the 1947 ASME Spring Meeting, held in 
Tulsa, Okla. 

It was pointed out that labor cost for pumper activities totals 
many millions of dollars annually. Extensive applications of 
job design in many widely scattered fields in the Southwest have 
resulted in labor cost reduction for pumper activities of from 25 
to 50 per cent. 

The pumper is a key worker in that a huge investment in wells 
and surface equipment is operated under his immediate direc- 
tion. He does this with a minimum of detailed supervision be- 
cause pumper jobs are decentralized. Perhaps, because of 
decentralization, supervision appears to focus much more atten- 
tion upon the equipment in charge of the pumper than upon the 
essentials of the pumper’s jobs and how the pumper performs 
them. 

The essentials of a pumper’s job are: (1) Detect trouble 
which will result in damage or loss of production and correct 
or report it to lease foreman; (2) service, adjust, and make 
minor repairs to equipment on the lease; (3) switch, top our, 
and gage tanks, report gages, and run oil to the pipe line; and 
(4) maintain the lease and lease equipment to the desired 
standard of cleanliness and orderliness. 

To accomplish these objectives the pumper performs numer- 
ous and distinct tasks such as the following: (1) Walk from 
well No. 5 to well No. 6; (2) check operation of engine, pump- 
ing unit, and subsurface equipment; (3) service engine; (4) fill 
radiator water barrels; (5) test lead-line pressure; (6) fill 
chemical pump with chemical; (7) start engines that have 
died; (8) repack stuffing box; (9) grease pumping unit; (10) 
measure oil in stock tank; (11) switch stock tanks; (12) check 
status of receiving tank; (13) check with gager and sign run 
tickets; (14) change charges on pressure indicator meter; (15) 
make out daily gage reports; (16) requisition supplies and make 
out work and car allowance time sheets; (17) assemble equip- 
ment for use in servicing and operation equipment; (18) main- 
tain appearance of lease; (19) lubricate Merco valve; and (20) 
lubricate O.C.S. Werme fronts. 

The items of the job can be worked up in greater detail, for 
instance, item 3, service engine, involves the following: Manu- 
ally and visually check oil in crankcase and add if necessary. 
Check water in radiator and add water if necessary. Make a 
visual check of oil, water, and ammeter gages. This must be 
done twice daily and the average time to do the job is 0.9 min 
per visit. 

Item 12, checking status of receiving tank, involves manu- 
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ally running can on gage line to determine amount of water, 
bottom settlings, and sand in tank. This is done monthly and 
requires 2.40 min per tank. 

The job of a single pumper may embrace fifty or more defin- 
able tasks such as the foregoing. In designing a pumper’s job, 
tasks performed by the pumper, and the time required to per- 
form each, are recorded as they are being performed by the job 
analyst who accompanies cach pumper from one to four full days. 
For this purpose the job analyst uses a clip board equipped with 
a decimal timer which enables him to make a time record ac- 
curate to 0.01 min. 

From this record the tasks performed by the pumper are 
classified and the analyst proceeds to design the job as 
follows: 

1 Travel. Since travel is a large item in pumping routes to 
be traveled and the mode of conveyance—foot, car, or horse— 
are considered, wells are grouped, and routes are laid out on a 
map in order to arrive at the wells that should be handled by 
each pumper for greatest economy in travel. Ina recent study 
this method resulted in reducing the aggregate travel from 
approximately 75 miles per day to 40 miles per day (see Figs. 8 
and9). Atcurrent rates of pay it costs about $0.45 for a pumper 
to walk a mile. This high cost suggests the need for careful 
consideration of travel. 

2 Regular Work. The design for the regular work is built 
up by determining the regular tasks that are to be performed 
after each has been examined to insure that it is necessary and 
can be performed in the most effective manner. These are 
arranged in the order in which they are to be performed by the 
pumper with proper regard for route to be traveled, the time re- 
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quired for each task, and the frequency each task is to be per- 
formed. Careful analyses of economic factors often reveal that 
certain detailed tasks need not be done as frequently gs has been 
the practice. In other cases it may prove economical to im- 
prove equipment so that servicing need be done less frequently. 
For example, tle addition of automatic oilers may change a 
daily task to a monthly task. Examination often reveals that 
some tasks can be more economically performed by special 
crews with special equipment. Clean up location and change 
engine oil are examples of such tasks. 

3 Irregular Work. Allowances are made in the pumper’s 
schedule for tasks that do not occur with predetermined regu- 
larity. This allowance is determined from the observed time 
required to perform these and the average frequency with which 
they occur. 

4 Nonproductive Time. Nonproductive time is eliminated in 
so far as possible by better planning, organization, instruction 
of the pumper, and changes in equipment. An example of the 
latter is the installation of equalizing lines to eliminate non- 
productive time in topping tanks. The allowance for nonpro- 
ductive time is determined on the basis of the observed times for 
this item. 

5 Personal Time. This item is difficult to determine since 
the human element is involved. An allowance for the more 
concrete items in this category, such as rest for overcoming 
fatigue, time for personal needs, time for changing clothing, 
cooling off, or warming up, can be determined fairly satisfac- 
torily. How much the allowance should go beyond the time 
required for the more essential personal needs is a matter of 
judgment. 
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Job design requires careful observation and analysis and the 
patience to think through each detail with meticulous care and 
due considgration for the practical and human factors involved. 
A job properly designed can be delineated in a written specifica- 
tion which describes each step of the job so clearly that it can 
be followed by anyone familiar with the type of work involved. 


Mold Research 


HE steel division research committee of American Foundry- 

men's Association will sponsor a study of the influence of 
mold conditions on the development of hot tears in steel cast- 
ings, it was announced recently. 

Confined to an investigation of factors within the mold itself, 
the research, under exacting laboratory conditions, is expected 
to determine which factors contribute to the development of 
the defect and to what extent, and to indicate suitable methods 
for the control of hot tearing in production operations. Also 
involved in the project is the design of a pattern to serve as a 
measure of the tear susceptibility of various steels. 

Among mold factors to be studied in the project are mold 
collapsibility, sand-grain size, moisture content, hot strength, 
mold hardness, and binder content. The relationship of each 
to the occurrence of hot tears will be established. A standard 
melting procedure and rigid control techniques will be used to 
obtain metal of uniform analysis and pouring temperature for 
all tests. 


Atomic Energy and Medicine 


HE practice of medicine is certain to be affected by the in- 

creasing knowledge of subatomic chemistry, according to 
a pamphlet ‘‘The Medical Significance of Developments in 
Atomic Energy,"’ prepared by the Council on Physical Medicine 
of the American Medical Association. It is stated that how- 
ever rash it may be to speculate on the coming developments it 
is advisable to picture them somehow and to prepare for them 
as best one can. 

Many of these developments will proceed in unexpected 
directions and will affect daily life in unexpected ways. But it 
is safe to say that the work of the physician will be affected by 
important discoveries in the following fields: diagnosis, treat- 
ment, and occupational disease. 

New diagnostic methods will be developed, especially in the 
form of functional tests. Atoms of radiophosphorus act chemi- 
cally and physiologically just like atoms of ordinary phos- 
phorus, and can lodge as phosphates in teeth and bones; but 
they betray themselves wherever they are concentrated by the 
fact that within any given time interval some of the radio- 
active atoms must disintegrate. Each disintegration involves 
the emission of either particulate or undulatory radiation, com- 
monly both, and can be detected by instruments. Similar 
statements can be made for radioactive isotopes of carbon, 
of iodine, and some other elements. Out of this fact alone 
may come new diagnostic functional tests—tests for circula- 
tion, secretion, metabolism, excretion, and the like. There 
is not only the possibility of diagnosing the presence of con- 
cretions and neoplasms, but even of distinguishing among 
various kinds. New types of radiation may supplement the 
roentgen rays among diagnostic methods. 

New therapeutic methods are certain to develop and it is far 
from idle to speculate upon their nature. New types of radia- 
tions will become available—undulatory radiations differing in 
wave length and intensity from those now in use, and particu- 
late radiations, charged or uncharged, differing in type and 
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speed from those available at present. Some of these may have 
special effects on diseased tissue, and may supplement radium 
and the roentgen ray. The possibilities in physical medicine 
are great, but so are those in chemotherapy. Every newly 
purified isotope, whether radioactive or not, multiplies the 
number of chemical compounds that will need to be prepared by 
laboratory workers, tested on laboratory animals, and sub- 
mitted for therapeutic trials. 

Finally, the physician will have to be prepared to deal with 
unfamiliar syndromes among people exposed in various ways 
to the new radiations and new substances. They may occur 
among miners and metallurgists, among chemical engineers 
and laboratory investigators, among plumbers, janitors, and 
others who unwittingly linger in buildings where radioactiv« 
wastes have settled in sinks and sewers, among animals and 
plants that happen to absorb such materials, and, finally, 
among victims of future bombs. (It is earnestly hoped of 
course that all of these misfortunes will be prevented.) 


Low-Pressure Wind Tunnel 


OME of the design studies made fora small, nonreturn, low- 
pressure, supersonic wind tunnel were presented by R. G 
Folsom, professor, and E. D. Kane, assistant professor, both of 
the University of California, Berkeley, Calif., at the 1947 
Aviation Meeting of ASME, held in Los Angeles, Calif. Pro- 
fessors Folson and Kane are both members of ASME. 

They pointed out that as the speed of aircraft becomes larger, 
the importance of operation at high altitudes increases. At the 
present time considerable valuable but uncontrolled experi- 
mental data are being collected from the instruments installed 
on the V-2 rockets being fired in New Mexico. These data are 
of importance for determination of the physical characteristics 
of the upper atmosphere, and the fluid flow and heat transfer 
associated with the flight of the rocket, but the cost of such 
experimentation is high. Preliminary studies have indicated 
that important fundamental information regarding fluid flow 
and heat transfer at low pressures (corresponding to high alti- 
tudes) may be obtained economically from laboratory equip- 
ment, including low-pressure wind tunnels. 

As one illustration, a tunnel with a 4-in. X 4-in. test section 
and capable of free tunnel Mach numbers up to about 4 has been 
selected. These are the basic specifications of a wind tunnel 
designed by the National Advisory Committee for Acronautics 
in co-operation with the Office of Naval Research as part of a 
compressible-flow laboratory unit suitable for research and 
instruction at educational institutions. In its original form, 
this proposal provides for intermittent operation from a com- 
pressed-air supply with exhaust at atmospheric pressure. An- 
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other illustration deals with 
a wind tunnel for testing 
in the intermediate vacuum 


range. Steam-ejector drive 
systems are considered for 
cach tunnel. 

Flow experiments with 
equipment of small size are 
frequently limited in value 
due to effects of low Reynolds 
numbers. In the case of tests 
at supersonic velocities and 
low pressures where the 
molecular mean free path 
may be of the same order of 
magnitude as a characteris- 
tic linear dimension, many 
unknown factors enter the 
problem. A small wind tun- 
nel is said to provide a pos- 
sible means of studying flow 
phenomena when slip at 
solid boundaries becomes 
appreciable. It should be 
noted that the wind tunnel 
is only one class of equip- 
ment that is capable of significant results in this field of low- 
pressure investigation. 

The characteristics of a steam-jet drive were investigated since 
the required tunnel pressures fall within the operating range of 
this type of equipment. The steam-jet air pump consists essen- 
tially of a steam nozzle, converging and mixing tube, and a 
diffuser. High-pressure steam is supplied to the nozzle through 
which expansion takes place and steam velocities reach about 
3000 fps at exit from the nozzle. The high-speed steam jet 
entrains air by a process not clearly understood and the mixture 
flows into the mixing tube and then into the diffuser, the latter 
converting as much as possible of the kinetic energy of the mix- 
ture into pressure. Multistage equipment routes the air being 
pumped through several jets connected in series. To increase 
performance interstage condensers are frequently used to reduce 
load on the higher pressure stages. The general range of per- 
formance of steam-jet air ejectors of commercial manufacture 
and different numbers of stages is presented in Fig. 10. The 
actual air capacity is regulated by the size of the unit selected. 
Jet pumps are not efficient but are reported to find many applica- 
tions due to low first cost, simplicity, convenience in operation, 
or other reasons which overbalance the poor operating perform- 
ance. 

A typical arrangement for a steam-jet drive of a nonreturn 
wind tunnel is illustrated in Fig. 11. Conditions at the test sec- 
tion may be regulated through manipulation of one or more of 
the flow control valves shown. Although some economy in 
operation may be realized by throttling the drive steam through 
partially closing the steam-supply valve, a reduction in the 
‘team pressure at jet intake could readily cause the operating 
point of the pump to shift into an unstable operation region. 
Control by partial closing of the discharge valve from the 
ejector is undesirable also from the standpoint of stability. In 
this treatment the ejector valves will remain wide open and con- 
trol will be limited to that possible by adjustments of the up- 
stream and downstream valves, the setting of either affecting 
the demand curve. By changing the adjustment, the intersec- 
tion (operating point) of the pump characteristic and demand 
curves may be altered to produce the desired flow characteristics 
at the tunnel test section. 
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FIG. 11 SCHEMATIC DRAWING OF JET-DRIVEN SUPERSONIC TUNNEL 


In order to investigate some of the flow problems on a con- 
venient small scale and to gain experience in operation of a 
steam-driven low-pressure wind tunnel, a model, nonreturn, 
supersonic, low-pressure wind tunnel has been installed in the 
laboratory where sufficient steam capacity for continuous opera- 
tion is available. Preliminary results have demonstrated the 
flexibility and ease of control, the necessary care in mechanical 
design required for vacuum installations, and the importance of 
laminar boundary-layer phenomena at low pressures. The 
model tunnel will be used in the development of procedures for 
flow visualization at low test pressures. This unit has a Mach 
number of about 2.4 and a test section 1 in. & 3/s in. 

The authors stated that the steam ejector is a suitable method 
for the drive of a small-scale supersonic wind tunnel with low 
pressures in the test section. When steam-generating capacity 
is available for continuous or intermittent operation, the ejector 
drive system may be economical for use by educational institu- 
tions or industrial companies. 


Synchrocyclotron 


HE Carnegie Institute of Technology will construct its 

new synchrocyclotron at Saxonburg, Pa., 28 miles north- 
east of Pittsburgh, Pa., it was announced recently by Dr. Robert 
E. Doherty, Fellow ASME, president of the Institute. 

Although it was planned to build the cyclotron on the 
Carnegie Tech campus, school officials said they had decided to 
change the location to a site which would allow more room for 
expansion of nuclear-research facilities in the future, should the 
need arise. 

According to Dr. Edward C. Creutz, associate professor of 
physics at Carnegie Tech, and administrator of the project, the 
cyclotron should be in operation early in 1950, if deliveries of 
materials and equipment are received on schedule. 

Total cost of the entire project, including the building, will 
be in the neighborhood of one million dollars. 

The new synchrocyclotron is expected to produce 350 million 
electron volts instead of 250 million as originally announced. 
The step-up in energy-producing capacity of the atom smasher 
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will largely be due to improvements in design of its proposed 
1000-ton electromagnet, the result of one and one half years of 
research by Carnegie physicists. 

Experimenting with '/\-scale working models, Dr. Creutz 
and his associates have succeeded in evolving a magnet design 
which will produce 7/s of the proton energy of the largest 
cyclotrons now under construction, while using about one half 
of the steel and requiring only 60 per cent of the electric power 
needed to operate the largest machines. 

A further improvement in the new cyclotron will be the high- 
frequency oscillator, radically different from those used in other 
atom smashers. The oscillator will furnish the high-frequency 
power used to accelerate protons (subnuclear particles) in the 
flat D-shaped chamber of the cyclotron. It is reported that this 
oscillator will require less power, and will produce a higher 
voltage in the ‘‘D,"’ than other models in use. 

Dr. Creutz said that there was good reason to believe some of 
the most baffling mysteries in the properties of matter may be 
solved through the use of the high-energy cyclotrons now being 
built in this country. These discoveries probably will revolu- 
tionize science and its applications, hence the importance of 
continuing high-energy research. 


New Synthetic Rubber 


NEW synthetic rubber which may equal or surpass natural 

rubber in tire treads was described recently by John P. Coe, 
vice-president and general manager of United States Rubber Com- 
pany’s synthetic rubber division, at a symposium on ‘‘The 
National Rubber Situation,’’ sponsored by the Chemical Engi- 
neer’s Club of Washington, D. C: 

Mr. Coe reported that preliminary data have indicated tire- 
tread quality substantially improved over anything achieved 
heretofore with natural rubber. He added that even the most 
conservative chemical engineers rate the new rubber as ‘“‘at 
least equal to natural, according to preliminary data." 

He stated that the secret of this improvement in man-made 
rubber is a sharp reduction in temperature of the. chemical 
reaction by which the GR-S is produced from butadiene and 
styrene. The new rubber is made at the frigid temperatures 
between zero and 40 F instead of at the customary 125 F. 


Powder Metallurgy 


DVANCES in the science of powder metallurgy have long 
been hindered by the difficulty of obtaining reproducible 
results in large-scale manufacture. This is due principally to 
present methods and techniques which introduce numerous 
variables as yet not completely understood or controllable. In 
conjunction with the current program of standardization of 
test methods and techniques in this field, the National Bureau 
of Standards undertook an extensive investigation of the con- 
ditions contributing to the lack of reproducibility in sieve 
analysis of metal powders. Such analyses of particle-size dis- 
tribution are of major importance in powder metallurgy. 
Investigations at the Bureau revealed that atmospheric 
humidity has a marked effect on the results obtained by sieve 
analyses of metal powders and that controlled atmospheric con- 
ditions during sieve testing of metal powders may therefore be 
necessary when close control of particle size is desired. In- 
crease in humidity tends to increase the weight of the fractions 
retained on the sieves and decrease the weight of the pan frac- 
tion. Differences of as much as 10 per cent between the weight 
of fractions of powdered iron sieved under high and low 
humidities have been observed. 
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In sieve tests of sponge iron, electrolytic iron, electrolytic 
copper, and nickel, made for the purpose of accumulating sup- 
plies of sieved fractions of these powders for other studies, it 
was found that reproducible results could be obtained only 
when certain variables were controlled. Significant differences 
in sieve analysis often were obtained when samples of the sieve 
powder were sieved at different times with the same sieves. 
Furthermore, different sets of certified sieves used for the same 
powder gave variations of considerable magnitude. A con- 
tributing factor, in addition to atmospheric humidity, was a 
cumulative sampling error that resulted from repeated riffle 
cutting of limited powder supplies. 


Oxygen Determination 


N improved technique for the direct determination of oxy- 
gen in high-molecular-weight organic compounds has 
been developed by the National Bureau of Standards. By this 
method, small amounts of oxygen, such as occur in natural and 
synthetic rubbers, in plastics prepared from hydrocarbons, and 
in mineral oils, can be measured with precision and accuracy. 
Essential features of the procedure are thermal decomposition of 
the sample in an atmosphere of oxygen-free helium and conver- 
sion of the resulting oxygen compounds to carbon monoxide by 
passage of the products over carbon at 1120 C. The oxygen 
content of the material is then calculated from the percentage by 
volume of carbon monoxide in the collected gas as determined 
by the NBS carbon-monoxide indicator. 

In recent years the need for a direct oxygen method has been 
especially pronounced in the fields of high-polymer plastics and 
synthetic rubber. Oxygen determination is important, for 
example, in studying the effects of various agents added to re- 
tard aging of rubber and in ascertaining the influence of small 
amounts of oxygen on the physical properties of this substance 
relative to processing and vulcanization, as well as in the basic 
study of the composition of the polymer. Likewise, in the 
analysis of synthetic rubber there is need for extremely close 
agreement among values obtained by various laboratories in 
order that rubber produced by different plants may be inter- 
changeable. 

The Bureau's apparatus consists primarily of a helium tank 
with pressure regulator, a furnace at 400 C packed with copper 
spirals through which the helium is passed to remove oxygen, 
a U-tube filled with ascarite and a drying agent to absorb carbon 
dioxide and moisture from the helium, a quartz tube having a 
section packed with carbon pellets, a tubular furnace enclosing 
that section of the quartz tube and heated to 1120C, and a flask 
of accurately measured volume in which the carbon monoxide is 
collected. 

The apparatus is arranged so that a continuous stream of 
helium is passed over the heated copper and through the drying 
agents into the quartz tube. After the weighed sample has 
been placed in the entrance end of the tube on a piatinum boat, 
air is swept out of the system by means of a reverse stream of 
heated helium fortwo hours. The flow of helium is then direc- 
ted forward through the high-temperature furnace toward the 
collecting flask. 

The sample is burned by slowly advancing a Bunsen burner 
and a gauze mantle along the section of the quartz tube contain- 
ing the platinum boat. This operation, requiring about 10 
minutes, is repeated to insure complete decomposition of any 
particles that may have sublimed to other parts of the tube. 

The products of pyrolysis pass with the helium over the hot 
carbon in the furnace and through a liquid-air trap to the collec- 
tion flask, where water is gradually displaced by the mixture of 
gases. After a given volume of gas has been collected, as 
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measured by the water level in a capillary, the collecting flask is 
disconnected and a stopcock opened momentarily, allowing a 
small amount of air to flow into the flask to restore atmospheric 
pressure. To determine the percentage by volume of carbon 
monoxide in the collected gas, the flask is connected through a 
flowmeter to an NBS carbon-monoxide indicating tube, which 
contains a colorimetric indicating gel capable of detecting and 
estimating less than 1 part of carbon monoxide in 500 million 
parts of air. After the gas has passed through the tube at the 
rate of 70 ml per min for a definite period, the color shown by 
the indicating tube is compared visually with standard tubes 
prepared at the same time by passing known amounts of carbon 
monoxide through them. From the value obtained for the 
volume concentration of carbon monoxide in the collected gas, 
the volume of the gas (which is known by previous calibra- 
tion of the flask), the density of carbon monoxide, and the 
weight of the sample, it is possible to calculate the percentage 
of oxygen in the material. 

It is reported that this method has been used with excellent 
results at the Bureau in the analysis of compounds containing 
less than two per cent of oxygen, and it is expected that with 
some modification the procedure may be used in the analysis of 
materials containing higher percentages of the clement. 


Color Microscopy 


ICROSCOPY in color, without the use of dyes or light 

filters, is a mew microscopy technique developed by 
Germain C. Crossmon, Bausch and Lomb Optical Company, 
which is said to provide a speedier, more accurate identification 
of a wide range of colorless transparent substances, including 
drugs and minerals. 

In a talk delivered recently before the Zoological Section of 
the American Association for the Advancement of Science, Mr. 
Crossmon termed the technique ‘‘dispersion staining’’ and 
showed color photographs of thin sections of body tissue in 
which muscle fiber, blood vessels, and fatty tissues appeared in 
bright contrasting colors. 

He demonstrated that only standard microscope equipment is 
required to turn transparent colorless objects to bright colors. 
By choice of the correct immersion liquid which is placed over 
the sample, each different material appeared a different color. 
He further illustrated his technique with photographs of textile 
fibers, grains of glass, and mixtures of minerals. In each case, 
particles of different composition were different in color. 

The apparent magic by which white light on a colorless 
object produces color has a sound scientific explanation, he 
pointed out. The light from the microscope lamp is passed 
through a dark-field substage lens to strike the sample at a high 
angle. The sample is covered with a high dispersion liquid 
that matches the light-bending ability of different materials in 
the sample at different portions of the color spectrum. 

Each material then scatters some of the colors present in the 
white light into the microscope where they are seen by the 
observer while other colors pass directly through the sample at 
such a high angle that they do not enter the microscope. 

The new method is expected to increase use of the microscope 
in checking foods or drugs for adulteration or contamination, 
testing minerals or ores for impurities, and textiles for fiber 
identification. Crime laboratories may try ‘‘dispersion stain- 
ing"’ to decide if microscopic fragments of materials are identical 
or not. Its use is also foreseen in medical microscopy for 
studying the relative refractive index of body-tissue structures. 
Use of dyes to stain tissues or bacteria probably will not be 
supplanted in those cases where absorption of the dye is a 
specific chemical identification of the material. 


In all of the many cases where a mixture of transparent 
materials is to be studied with a microscope, the color contrast 
produced by dispersion staining is expected to make the work 
of the microscopist less arduous. 


Plastics Handbook 


UBLICATION of the Handbook of the Society of the 
Plastics Industry was announced recently at a press confer- 
ence held in New York, N.Y. It is reported that the new hand- 
book will make available to engineers in all phases of American 
industry a final source of standard information on plastics and 
the best practices of the plastics industry. 
According to SPI spokesmen, until now those researching in 
materials and processes for possible uses of plastics in their 
products or plants have been forced to consult many technical 
works and carry on prolonged correspondence with companies 
in the plastics field. 
The 451-page book has been in preparation four years, for it 
dates back to early 1942. At that time Army, Navy, and Air 
Corps officers who were checking best uses of plastics in air- 
craft and other service equipment, requested data from SPI 
which were then unavailable. 
Three hundred technicians and other authorities from more 
than 600 firms worked on the book. Six chapters were re- 
leased as preliminary booklets in the last 3 years but these have 
been revised for the final publication. The book will be re- 
vised as conditions warrant it. 
Chapter headings of the book are as follows: Classification 
of Plastics Molding Materials; Molding and Forming Plastics 
Parts; Design of Molded Articles; Design Standards for In- 
serts—Their Application in Plastics Parts; Standards for Toler- 
ances on Molded Plastics Parts; Cementing and Assembly of 
Plastics; Testing Plastics Parts; Mold Design and Recom- 
mended Steels; Machining and Finishing Plastics Parts; and 
Laminated Products and Their Fabrication. 
There are more than 500 charts and illustrations in the book; 
72 in the chapter on mold design. 


Solar-Heat Accumulator 


PROVISIONAL experimental plant for the storage of solar 
heat has been erected in Switzerland, according to the 
December, 1947, issue of The Engineers’ Digest (British edition). 
Twenty six 1'/,.-in. pipes of 85-ft length are arranged at 4-in. 
center distance, giving a heating surface of 805 sq ft, below a 
double-glass roof for protection from wind and are insulated to 
prevent heat losses. A storage tank of 33-cu yd capacity is 
placed in a pit filled with dry earth and protected by a large roof 
against losses due to rain water and conduction through moist 
earth. During sunny periods, water is pumped from the tank 
into the heating-pipe system, heated, and fed back into the tank. 
The heat gained is used to supplement heat requirements of a 
central heating system. During sunless periods, the pump is 
stopped and the heating pipes drain automatically. The cen- 
tral heating system can then be served from the storage tank 
only. 
The plant was used during the wet summer of 1946 and results 
showed that the water can be heated to boiling point. The 
theoretical maximum heating power was calculated as 2200 
Btu per sq ft per day, but the highest figure actually reached 
was 800 Btu per sq ft per day (July); the monthly averages 
were 250 (March, August) and 420(July). The highest water 
temperature of 148 F was reached in August. Average heat 
losses from the storage tank (580 sq ft surface) were 0.2 to 0.3 
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Btu per sq ft per deg F per hr, depending on the heat saturation 
of the earth surrounding the tank. 

It is planned to add a double-tube counterflow heat exchanger 
and thus make the plant suitable for working all the year round 
and for bridging 10 to 12 sunless days. Pipe corrosion is to be 
prevented by automatic draining of the heating pipes during 
sunless periods and by filling with an inert gas under slightly 
increased pressure. Capital costs of the plant should be easily 
recoverable through saving of fuel and operating costs since a 
simple thermostat can insure fully automatic operation. 


Hi gh-Pressure Locomotive Boiler 


HE Steam Locomotive Research Institute, Inc., according 

to Bituminous Coal Research, October-December, 1947, is 
developing alocomotive boiler which, it is said, will permit 
satisfactory operation at pressures of 600 psi. The Institute is 
the research agency for The American Locomotive Works, The 
Baldwin Locomotive Works, and the Lima Locomotive Works. 
Its director of research is Lawford H. Fry, Fellow ASME. 

The Stephenson locomotive boiler with its water-enclosed 
firebox and fire-tube barrel has inherent technical and mechanical 
advantages which have given it a practical monopoly in steam- 
locomotive practice. Its one constructional weakness has been 
the firebox with its flat walls supported by stay bolts. As pres- 
sures have gone up, stay bolts have come closer together, water 
circulation has been impeded, and maintenance costs have in- 
creased. At current boiler pressures the major part of locomo- 
tive-boiler maintenance cost is given to firebox repairs. 

It is generally conceded that boiler pressures of 300 to 325 psi 
represent the practical maximum for staybolted fireboxes. 
From the prime-mover standpoint, higher pressures offer the 
advantage of greater power within the same space and also 
greater thermal efficiency. It is believed that a pressure of 600 
psi could be used with advantage in American railroad practice, 
the prime mover being modified to take full advantage of the 
greater possible expansion. The conventional single-expansion 
cylinders would be replaced by uniflow multiple, expansion-tur- 
bine operation. 

With the present trend to higher thermal efficiency it is 
definitely desirable to provide a locomotive boiler for higher 
steam pressures and with firebox maintenance minimized. 

In view of stationary practice it is natural to think first of a 
water-tube type boiler. However, extensive comparative 
study by the Institute has shown that after the gases of combus- 
tion leave the firebox the intensive heat absorption required to 
produce a compact locomotive boiler can be obtained more 
efficiently with a fire-tube barrel than with any other tube 
arrangement. This conventional barrel does not limit the pres- 
sure and has the great advantage of being a strong structural 
element. 

The advantages of a locomotive firebox with water-tube walls 
have long been recognized in America and Europe. Many de- 
signs have been made and a considerable number of boilers have 
been built. The advantages have been demonstrated but cer- 
tain constructional troubles have developed. A recent survey 
of the situation by the Institute has led to the conclusion that 
many of the difficulties with earlier designs of water-tube fire- 
boxes can be avoided by using modern methods of boiler con- 
struction as developed in stationary practice. Stationary boilers 
with water-tube fireboxes are built today for pressures up to 
2500 psi. With modern methods and materials there should 
be no serious difficulty in building a locomotive boiler for 600 


psi. 
The design developed by the Steam Locomotive Research 
Institute follows closely the outline of a conventional locomo- 
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tive boiler and can usually be built to fit an existing chassis if 
desired. Grate area, firebox, and combustion chamber are 
arranged as in a conventional boiler. No stay bolts are used. 
The firebox and combustion-chamber walls are closely spaced 
bifurcated tubes of the type used in high-pressure stationary 
boilers. These tubes terminate in a top drum or drums forming 
the roof of the firebox and in a smaller-diameter bottom drum. 

In earlicr locomotive water-tube fireboxes the tubes were 
rolled into the drums. This required a rather wide space be 
tween tubes and insulation was difficult. In the Institute de 
sign the use of bifurcated tubes welded into the top and bottom 
drums provides a practically continuous waterwall. It should 
be noted that the use of water-tube firebox walls reduces greatly 
the damage likely to occur in the case of low water. 

The new boiler has not been built but is now under considera 
tion by locomotive builders. 


Fiberglas-Reinforced Plastics 


ARIOUS resins have long been used in the formation of 

small articles in which the strengths inherent in the resin 
itself have been adequate. Subsequently, these resins were 
reinforced with papers, cotton fabrics, and various organic 
fibers. The introduction of glass fibers as a reinforcing materia! 
enormously broadened the range of sizes, strengths, shapes, 
and properties of products that could be molded and pressed 
from modern resins. One of the earliest developments em 
bodied glass fibers in medium- to high-pressure resins using 
established techniques. The parts manufactured by this 
method were primarily employed for electrical applications 
and were largely limited to flat laminates. 

Greatest progress, however, came with the development of 
new types of resins which would permit fabrication with rela 
tively simple equipment involving comparatively low pressures 
(from atmospheric to 100 psi), low curing temperatures, and 
short curing cycles. 

Various combinations of Fiberglas reinforcements with 
appropriate resins are said to give the industrial designer the 
following range of properties, sometimes singly, but more com- 
monly in a combination of several: Strength-weight ratios 
(strength divided by density) in excess of those of any other 
known material including stainless steel, aluminum, and 
magnesium; impact resistance in excess of that of most metals; 
dimensional stability comparable with that of steel; direc 
tional control of strengths; resistance to propagation of cracks; 
weather resistance; temperature resistance; formability on 
molds of wood, aluminum, bronze, cast iron, mild steel, or 
other low-cost materials, in large irregular shapes limited only 
by the practical size of the molds or curing ovens or presses; 
low or contact pressure forming; and bow curing temperatures 
within the limitations of low-pressure steam or hot water. 

These properties are said to be obta‘nable in usefully bal- 
anced relationship in all Fiberglas-reinforced plastics fabrica- 
tions. Although neither maximum tensile strength nor mini- 
mum weight in relation to strength can be combined with maxi- 
mum impact resistance, all these qualities are obtained to a high 
degree in all Fiberglas-reinforced plastics. 

The manufacture of Fiberglas-reinforced plastics is simple. 
The fluid resins are combined with the reinforcing fabric or mat 
on the inside or on the surface of a mold made of low-cost, 
easily worked materials. In some cases the prepared mold is 
enclosed in a baglike envelope from which the air is exhausted 
to apply atmospheric pressures that hold the uncored, rein- 
forced resin snugly to the mold. The whole unit is then placed 
in an oven operated at temperatures no greater than are used to 
bake a pie, and in a relatively short time (measured in minutes ) 
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a completed product is ready for removal from the mold for 
trimming and finishing. 

There are various other processes by which these operations 
are conducted, but basically all are the same. They require 
impregnation with the chosen resin, shaping on an appropriate 
mold, and the application of low pressures and heat. The 
equipment required to manufacture Fiberglas-reinforced plastic 
parts in reasonable quantities is a matter of low expense. Any 
pattern shop equipped to make wood, cast-metal molds, or 
hard-metal dies can produce the requisite forms. When con- 
tact-pressure resins are employed and low-unit production is 
anticipated, ordinary vacuum-pump equipment, a vacuum 
storage tank, and a set of bags made of impervious material 
provide all the pressure facilities required. In high-production 
types of operations using this type of resins, presses with a 
capacity of not more than 200 psi and capable of taking dies of 
the required size may be utilized. Generally these dies are 
heated by steam, oil, or water and eliminate the need for any 
oven equipment. 

A new 36-page booklet containing up-to-date information on 
the properties of fiberglas-reinforced plastics, their range of 
applications, the economics of their manufacture and use, 
manufacturing methods, tables of properties of Fiberglas cloths 
and mats employed to reinforce plastics, 22 charts to help the 
designer make a preliminary selection of the type of Fiberglas 
reinforcement that will best meet his requirements, and cover- 
ing applications and manufacturing methods, may be obtained 
without cost from Owens-Corning Fiberglas Corporation, 
Toledo 1, Ohio. 


High-Voltage Electric Boiler 


THREE-PHASE 16,000-kw electric boiler with an evapora- 
tion of 22,000 kg per hr, was put into service in a large 
Swiss chemical works in July, 1946. This is said to be the larg- 
est electric boiler so far built in Switzerland and is described by 
A. Schmutz in The Brown Boveri Review, December, 1946. It is 
of the water-jet type and is connected directly to a 10-kv supply. 
Because of its large diameter (2300 mm) and relatively high 
pressure (26 kg per sq cm g), difficulties were encountered in 
obtaining the necessary material for the boiler shell. At the 
time the order was booked, the necessary 40-mm boiler plate 
was unobtainable in Switzerland so that the use of cast steel 
was envisaged for the boiler shell. Detailed investigations 
showed this to be entirely practicable, but more expensive. It 
became possible, however, to obtain the boiler plate from 
abroad, so that the cast-steel design was dropped. Only the 
two dished end plates are of cast steel, while the cylindrical 
shell is of boiler plate. These three parts are welded together 
electrically. An opening in the top plate admits the water-jet 
pipe, so that the strength of this plate cannot readily be com- 
puted from conventional formulas. The verification of the 
effective elongations and stresses under pressure, which was 
undertaken by the Swiss Association for the Supervision of 
Steam Boilers, was therefore of particular interest. The result 
showed that the stresses in the material nowhere exceed the 
permissible limits. 

The full-load tests carried out on site were entirely satisfac- 
tory. The feedwater conditions, however, are far from favora- 
ble. It is well known that pure condensate is the ideal feed- 
water for an electric boiler on account of its high electrical 
resistance and its purity (the specific resistance of the condensate 
in industrial works can vary between 15,000 and several 100,000 
ohm-cmat20C) For manufacturing reasons, no condensate is 
available in the present plant All of the feedwater for the 
electric boiler is therefore thermally and chemically treated raw 
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water. This feedwater has practically zero hardness but its 
specific resistance is only 2000 ohm-cm at 20 C. One of the 
advantages of the Brown Boveri water-jet boiler is, however, 
precisely that completely reliable service is obtainable with 
feedwater of so high conductivity Even with still higher 
conductivities of the feedwater (300-400 ohm-cm at 20 C) there 
is no danger of flashovers. Since the boiler can operate with so 
high a concentration, the amount of water which has to be 
extracted for removal of salts is slight. This water is returned 
to the treating plant, where its heat content and part of the 
chemical constituents are utilized. In this plant trisodium 
phosphate is used for water purification which gives excellent 
results and prevents the formation of scale in the boiler. It 
may be recalled that Brown Boveri water-jet boilers have been 
operating satisfactorily for many years in other plants under 
similar difficult conditions. 

Like all Brown Boveri electric boilers, this plant has the 
advantage of progressive regulation from zero to full load. 
The automatic regulating equipment permits service without 
attendance. The boiler has automatic pressure, load, feed, and 
salt-removal regulation. These regulating equipments operate 
with great precision so that stable and perfect regulation is 
now obtained. The sludge and salt-removal regulator has 
already been used successfully in connection with many electric 
boilers. It has various advantages over the earlier design in 
that it permits the concentration of the boiler water to be regu- 
lated as desired by simple adjustment of a reversing switch with 
several contacts. This possibility of adjustment enables the 
operation of the boiler to be adapted to the quality of the feed- 
water and the condition of the boiler. 

The dimensions of the plant are small despite its large out- 
put. The entire supervisory and regulating equipment is 
mounted on a switchboard immediately adjacent to the 
boiler. 


Fire-Resistant Panel 


EVELOPMENT of fire-resistant paneling that is said to 
protect human flesh within one inch of fire having a heat 
of 2200 F was announced recently. 

Expected to reduce aviation fire hazards substantially and to 
have many other uses, the new panels are made of specially 
treated Du Pont “‘Strux’’ cellulose acetate plastic sandwiched 
between sheets of extremely thin (0.006 in.) carbon steel. 
Test panels are one-quarter inch thick and weigh less than a 
pound per square foot. 

Civil Aeronautics Authority specifications for airplane fire- 
walls require material to withstand applied heat of 2000 F for a 
period of 15 min. In official tests, the new steel and plastic 
paneling is reported to have withstood applied heat in excess of 
2200 F for more than 30 min. 

At the end of the test period the hand could still be held 
comfortably less than an inch from the panel on the side opposite 
from the fire. 

Further unofficial tests have shown that the paneling stands 
up after more than an hour of exposure to a 2000-F flame. 

An interesting sidelight on the construction of the panel is 
that the plastic core material, cellulose acetate, is not fire-resis- 
tant, being classified as slow-burning. .In this application, 
however, as a result of special treatment by the Skydyne Corpo- 
ration, Port Jervis, N. Y., developers of the paneling, the 
plastic, on exposure to heat, forms parchmentlike layers. 
These layers act as a heat barrier. 

Although the new paneling is intended initially for the air- 
craft industry, many other uses are foreseen where lightweight 
and fire resistance are considerations. 


ES 
NG 
if 
are 
ed. 
sed 
iry 
J 
ng 
le 
m 
Id | 
ly 
Lf 
n 
: 
¢ 
a 
: 


ASME TECHNICAL 


Substance in Brief of Papers Presented at ASME Meetings 


Locomotive Developments 


The Coal-Burning Gas-Turbine Loco- 
motive, by John I. Yellott, Mem. ASME, 
Peter R. Broadley, and Charles F. Kott- 
camp, Mem. ASME, Bituminous Coal Re- 
search, Inc., Baltimore, Md. 1947 ASME 
Annual Meeting paper No. 47—A-118 
(mimeographed ). 

The trends in the availability and cost 
of the two principal locomotive fuels, 
coal and Diesel oil, give added impor- 
tance to the program of the Locomotive 
Development Committee of Bituminous 
Coal Research, Inc. Since May, 1945, 
the Committee has been developing a 
coal-burning gas turbine and a brief re- 
port on the current status of the program 
is presented. 


COAL PREPARATION 


The general principles of the coal- 
handling system are based on the assump- 
tion that the gas turbine must be able to 
burn any ordinary locomotive fuel with- 
out special wayside preparation. Dry- 
ing, crushing, pressurizing, feeding, and 
atomizing must all be accomplished as 
the fuel isneeded. Preliminary size reduc- 
tion and drying are accomplished as the 
coal is being fed from the bunker by the 
stoker. Waste hot air from the turbine 
exhaust is available in virtually unlimited 
quantities for circulating through the 
jacket around the stoker screw trough. 
Direct mixing of the hot air with the 
coal can be used if necessary, but this 
expedient will be used only for exceed- 
ingly wet coal, to eliminate the necessity 
of cleaning the drying air before it is 
vented. A magnetic pulley has been 
added to remove tramp iron before the 
coal enters the hammer mill where it is 
reduced to minus eight mesh. 


Goal Bunker 


The feeding of coal to the turbine will 
be accomplished pneumatically by de- 
livering the crushed fuel from the tank 
ata fixed rate to a stream of air at 150 to 
200 psig. 

The coal-handling system is now being 
tested with full-scale equipment, follow- 
ing successful operation of small-scale 
apparatus at the Dunkirk, N. Y., pilot 
plant. 

Since exceedingly fine pulverization 
appears to be necessary, the air-operated 
coal atomizer has been developed for 
supplying coal to the burners of the gas 
turbine. Tests made at Dunkirk in 1946 
showed that the atomizer could produce 
superfine material (0.5 per cent + 100, 
97.5 per cent —325) when enough air was 
used, at a top temperature of 400 F. 
Most of the work done since those tests 
was directed toward reducing the air- 
coal ratio to a more economical value, 
and eliminating the need for heating the 
atomizing air. 

Full-scale work on combustion is now 
under way at Battelle Institute, at atmos- 
pheric pressure, and at the Northrop- 
Hendy Company's test site in the Kaiser 
Steel Works at Fontana, Calif. The 
most successful combustors tried have 
been similar to those used in turbojets 
and ramjets. 

Small-scale combustors have been 
operated under both atmospheric and 
elevated pressures without encountering 
serious troubles from coke formation or 
slagging. 

Tests at the Institute of Gas Tech- 
nology showed that the removal of the 
larger components of the fly ash by the 
use of small mechanical separators 


150 psi Air 


COAL-HANDLING SYSTEM 


(1 Stoker drive, 2 elevator, 3 coal gate, 4 crusher, 5 conveyer, 6 coal pump, 7 coal tank, 
8 transfer controller, 9 coal-feed motor, 10 pickup, 11 feed-control valve, 12 atomizer.) 
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bers. Papers published in Mecnanicat 
ENGINEERING are not included. 
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at $2 for 10 coupons; to nonmembers 
$4. Each coupon will be accepted in 
payment of one copy of an ASME 
paper. 

Coupons may be used to purchase 
pamphlet copies of papers which wil] | 
be presented at national meetings dur- | 
ing 1948, including the 1947 Annual 
Meeting. (In ordering give title, 
author, and paper number. State num- 
ber of copies wanted. ) i 

Coupon books and copies of papers 
are obtainable from ASME Publication 
Sales Department, 29 West 39th Street, 
New York 18, N. Y. 


rendered t..c combustion products vir- 
tually nonabrasive. 


GAS TURBINES 


Gas turbines for the coal-burning 
power plant are now under construction 
by the Elliott Company and the Allis- 
Chalmers Company. The Elliott plant 
will use a two-stage centrifugal compres- 
sor delivering air at a maximum pressure 
of 55 psia through a regenerator to the 
combustion and fly-ash-removal system. 

The Allis-Chalmers unit consists of a 
21-stage axial compressor discharging 
through a regenerator at a maximum 
pressure of 75 psia to the combustion and 
fly-ash separation system. 

The American Locomotive Company is 
designing a power unit to house the 
Allis-Chalmers plant, while the Baldwin 
Locomotive Works is concentrating on 
the Elliott unit. The Baldwin-Elliote 
locomotive is conservatively rated at 
3750 turbine-shaft hp, with a maximum 
speed of 100 mph. The Alco-Allis unit 
has the same nominal rating, but the tur- 
bine power is likely to exceed 4000 hp 
It is hoped that at least one unit can be on 
test during 1948. 
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Pennsylvania Railroad 2000-Hp Stream- 
lined Diesel Road Locomotive, by J. C. 
MaclInnes, The Baldwin Locomotive Works, 
Philadelphia, Pa. 1947 ASME Annual 
paper No. 47—A-73 (mimeo- 
graphed). 

The latest of Baldwin Locomotive 
Works’ Diesel-electric developments is a 
new 2000-hp unit for the Pennsylvania 
Railroad, designed for main-line freight 
and passenger service. These 2000-hp 
units manufactured in and units 
or ‘‘lead and booster’’ units may be 
coupled in various combinations to meet 
any horsepower demand, which is a dis- 
tinct advantage of the multiple-unit 
locomotive. 

This 2000-hp Diesel-clectric locomotive 
unit is powered by two 6-cylinder 1000- 
hp supercharged engines. Each locomo- 
tive unit rests upon two 6-wheel trucks, 
with traction motors geared to two axles 
of each truck. The weight of each unit 
is approximately 180 tons with 60,000 Ib 
on each axle. The over-all length of 
each unit (inside knuckles) is approxi- 
mately 80 ft and the total length of a 
6000-hp locomotive made up of two A 
units and one B unit is 238 ft 3 in. 

With a 22:57 gear ratio, cach unit is 
capable of supplying a continuous trac- 
tive effort of 26,400 Ib at 23.8 mph and a 
starting tractive effort of 60,000 Ib at 25 
per cent adhesion. The unit is reported 
to be capable of attaining a maximum 
safe speed of 100 mph on straight level 
track. 

The Diesel engines powering the 2000- 
hp units are the Baldwin-type 606-super- 
charged engines. This is a vertical 4- 
cycle engine with a 12%/,-in. bore and a 
15'/rin. stroke, developing rated horse- 
power at 625 rpm. The supercharging 
is accomplished by the Buchi system. 

The cab is functional] as well as afford- 
ing the utmost in eye appeal. Among 
its many advantages is a trap door in the 
top of the nose, just forward of the cab 
windows, to permit cleaning while en 
route. Another feature is that the entire 
top of the nose can be unbolted and re- 
moved and in this space may be found the 
air-brake equipment, suitably mounted 
on a common rack for quick and simpli- 
tied replacement if the necessity arises. 

The running gear, engine lubrication 
and cooling generators, auxiliary equip- 
ment, etc., are described. 


Streamlining Effect on Air Resistance 
and Smoke Lifting on Steam Loco- 
motives, by J. F. Griffin, Mem. ASME, The 
Superheater Company, East Chicago, Ind. 
1947 ASME Annual Meeting paper No. 
47—A-82 (mimeographed). 


All motive power has to overcome 
wind resistance. This resistance can be 
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LOCOMOTIVE WITH HUET STREAMLINING AND SMOKE LIFTERS 


held to a minimum by suitable stream- 
lining but on the steam locomotive the 
streamlining is limited to that which 
will not interfere with maintenance and 
servicing. A steam locomotive also 
presents the problem of preventing smoke 
from curling around the cab and obstruct- 
ing the vision of the engineer and fireman. 
This is referred to as smoke trailing and 
is caused by too low a velocity at the out- 
let of the stack for the conditions under 
which the locomotive is operating. 

A test was conducted in 1946 in the 
wind tunnel at the Daniel Guggenheim 
School of Aeronautics at New York Uni- 
versity with a '/;,scale model of an 
existing modern 4-8-4 type locomotive. 
To this model was added for various 
runs, different features of streamlining or 
smoke-lifting deflecting plates or both. 
Each change constituted, in effect, a 
different model. This paper covers a 
report on the five models which proved 
to be most important. The design by 
André Huet is described in detail in the 
text, but briefly, it is a novel design ar- 
ranged to convert air velocity into pres- 
sure so as to build up a layer of air at 
least to atmospheric pressure around the 
locomotive to reduce skin friction, and 
to prevent low-pressure points being 
formed, which would draw the smoke 
and exhaust steam down around the 
locenotive. 

The results obtained on these tests 
were such that if they can be duplicated 
in road service, make it appear possible 
not only to reduce smoke trailing but 
also to decrease stack velocities; and at 
high speeds to effect a reduction in wind 
resistance. The latter would add di- 
rectly to the drawbar horsepower. A de- 
crease in stack velocities would mean a 
decrease in exhaust pressure which could 
be utilized to increase the drawbar horse- 
power. 

‘Full streamlining’’ (considered im- 
practical from a maintenance and servic- 
ing standpoint), gave less wind resistance 
than any model tested. However, it was 
not entirely satisfactory from a smoke- 
lifting standpoint. When smoke-lifting 
deflecting plates were applied they helped 


the smoke lifting, but did not entirely 
prevent smoke trailing. 

The Huet design of streamlining was 
almost as good as the full streamlining 
from a wind-resistance standpoint. Its 
performance from a smoke-lifting stand- 
point was remarkable, exceeding all other 
models tested by a wide margin. Even 
with high locomotive speeds and 1-lb 
exhaust pressure there was no smoke 
trailing, indicating stack velocities might 
be decreased considerably without smoke 
trailing. 

A locomotive with a special stream- 
lined nose and with smoke-lifting deflect- 
ing plates showed a small reduction in 
wind resistance. In this regard it ranked 
third with the five models tested. From 
a smoke-lifting standpoint its perform- 
ance was about equal to that of the bare 
locomotive with smoke-lifting deflecting 
plates. With it there was no indication 
that stack velocities could be reduced. 

The orthodox smoke-lifting deflecting 
plates applied to a bare locomotive in- 
creased the wind resistance slightly. 
They were quite effective from a smoke- 
lifting standpoint. However, their per- 
formance in this respect was not as good 
as the Huet design of streamlining with 
smoke lifters. 

The bare locomotive gave considerably 
higher wind resistance than any stream- 
lined models tested and showed up poorly 
as compared with the other models from 
a smoke-lifting standpoint. 

The types of tests made; description of 
models used; test equipment and meth- 
ods employed; test data, calculations, 
and corrections; and conclusions, are 
included. In addition, 25 photographs, 
diagrams, and graphs illustrate the paper. 


The Effect of Foundation-Brake Equip- 
ment on Emergency-Stop Distances, 
by C. D. Stewart, Mem. ASME, Westing- 
house Air Brake Company, Wilmerding, Pa. 
1947 ASME Annuai Meeting paper No. 
47—A-129 (mimeographed). 


One of the requisites for safety in the 
railroad industry is the ability to control 
the speed and to stop within practical dis- 
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tances. To this end the basic braking 
forces on modern passenger-train cars 
have been increased with the advent of 
modern streamline trains, from 150 per 
cent maximum to 250 per cent. The 250 
per cent braking ratio has been provided 
on the majority of new passenger equip- 
ment cars built in recent years. Re- 
peated attempts have been made to do the 
same for modern locomotives but numer- 
ous difficulties have been encountered. 
As a result of all recent efforts, the maxi- 
mum over-all braking force that is now 
found on any modern locomotive does not 
exceed 200 per cent. Modern cars are 
braked to the practical limit of 250 per 
cent on all axles. This braking ratio 
occurs at train speeds above 65mph. To 
modify this force for lower speed, speed- 
governor control is employed to vary the 
braking force downward with reduction 
in speed. These high braking ratios in 
turn impose higher brake-shoe loads and 
to keep the unit shoe forces within prac- 
tical limits clasp brakes and larger shoes 
are employed to increase the braking sur- 
face. 

In considering the possibility of in- 
creasing the locomotive braking ratio, 
various axles present individual problems 
and each must therefore be given careful 
consideration. Also, in the case of steam 
locomotives, the loaded tender braking 
ratio has been low because of the need to 
compromise between empty and loaded 
weights. This problem is now much 
nearer solution through the use of a 
variable load tender brake. This brake 
provides a materially higher braking 
ratio for loaded conditions but holds the 
maximum braking ratio for a lightweight 
condition to that which will avoid wheel 
sliding, particularly at low speeds. 

The steam engine, the Diesel-electric, 
and the electric locomotive, also present 
a difficult problem. Furthermore, be- 
cause of their greater weight and hence 
their effect on the train-stop distance, it is 
very important that the highest practical 
braking ratio be employed. Several 
values of braking ratios up to 250 per 
cent are discussed. A tabulation of 
foundation-brake data fora representative 
number of each of the several types of 
locomotives is also given. 


Water Purification 


Low-Pressure Steam-Heated Distilling 
Plants, by A. M. Impagliazzo, Jun.ASME, 
and R. M. Bent, The Griscom-Russell Co., 
New York, N. Y. 1947 ASME Annual 
paper No. 47—A-86 (mimco- 
graphed). 

The relatively high steam pressures 
currently in use in marine power plants 
superimposes on the old problem of sup- 


plying general-purpose fresh water the 
need of extremely pure water for boiler 
feed. Use of the low-pressure steam- 
heated distillation plant for supplying 
water for both purposes offers many ad- 
vantages from an economic and engineer- 
ing standpoint. These advantages are 
discussed with reference to the *‘package- 
type’’ distilling plant recently made 
available in normal-rating capacities 
from 9230 to 60,000 gal per day. 

Recent studies show that installation 
costs can be justified on some vessels be- 
cause the plants make available addi- 
tional cubic capacity and reduce dead 
weight by eliminating fresh-water stor- 
age tanks. Substantial profits can be 
realized on distilling plants in invest- 
ment on larger ships but on smaller cargo 
vessels economic justification can be 
dubious. 

On the Venore class, service experience 
showed that while at sea, a well-designed 
plant could produce regularly a distillate 
having a sea-salt content of 0.1 grain per 
gal. Potable water could be produced 
regardless of the temperature of evapora- 
tion providing no priming occurred. 
Plants equipped with an automatic de- 
vice to discharge distillate overboard 
when sea-salt content exceeds 0.25 grain 
per gal have been approved by the United 
States Public Health Service. 

Scale formation is not a serious problem 
because of the low-heat steam and low 
boiling temperature. “‘Cold shocking” 
once daily is customary. Use ofa Navy 
compound-cornstarch feed treatment is 
claimed practically to eliminate scale. 

Engineering considerations of a typical 
low-pressure steam-heated plant are dis- 
cussed and control devices which simplify 
operation and provide a considerable 
measure of automatic control are listed. 
Fuel-economy data for single- and double- 
effect plants are given, also a heat-flow 
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HEAT-FLOW DIAGRAM FOR A 6000-GAL PER 
DAY (BLEEDER OPERATION) SINGLE-EFFECT 
PLANT 
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diagram for a 6000-gal per day (bleeder 
operation) single-effect plant. 

The distilling plant is a vital piece of 
equipment on the modern ship. It 
should be constructed to outlast the life 
of the ship. Nonferrous materials such 
as cast bronze and 70-30 copper-nickel 
alloy are generally specified. 


Oil Elimination From Feedwater, by M. 
Bradt, Mem. ASME, Skinner Engine Com- 
pany, Erie, Pa. 1947 ASME Annual Meet- 
ing paper No. 47—A-90 (mimeographed) 
With the introduction of the uniflow 

engine into the marine field and the use of 
higher steam pressures and superheat, the 
removal of oil from boiler feedwater is an 
urgent necessity if boiler tubes are not to 
be damaged by overheating. To meet 
this problem three types of filters have 
been developed. One uses chemical 
neutralization and absorption, another 
uses diatomaceous-earth neutralization 
and absorption, and the third uses dia 
tomaceous-earth neutralization and strip 
ping. 

Development of the tyndallometer 
which uses a beam of light to detect oil 
in condensate has helped to answer the 
important question of how much oil was 
present. The type of filter equipment 
best for a particular installation depends 
on the physical form of oil in condensate, 
method of boiler-water treatment, and 
the type of service. Presence of emulsi 
fied oil complicates the removal problem 
because free oil calls for a different treat- 
ment. The type of feedwater treatment 
is important because with some types 
more oil can be present without damage 
to boilers than with others. The prob 
lem is also easier with vessels operating 
in fresh-water service where an unlimited 
supply of backwash or waste water is 
available. 

Since free oil rises to the surface of 
water at rest, the removal of free oil is 
relatively simple. The old type of feed- 
and-filter boxes coald remove 97 per cent 
of such oil, but none of that in the emulsi 
fied state which requires neutralization 
followed by absorption or stripping for 
satisfactory removal. 

In the  neutralization-absorption 
method, chemicals or diatomaceous earth 
are added to the condensate to form : 
“*floc’’ which neutralizes the emulsified 
oil and also forms a mat on top of a sand 
bed or, in the case of the diatomaccous 
earth filters, on 2 series of screens. 

In the neutralization-stripping method, 
diatomaceous earth with a tightening 
agent is fed to the condensate. The 
earth neutralizes the emulsified oil while 
the earth and tightener form a tight cake 
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on a screen which strips neutralized oil. 
This rises to the surface and is removed. 
The small amount which passes through 
the filter cake is removed by a terry-cloth 
filter. 

Efficient filtration equipment should 
be installed as auxiliary to every type of 
stcam prime mover if boilers are to be 
protected from oil. Choice of equipment 
will depend on weight, floor space, class 
of operator, and service of vessel. The 
three general types of filtration equip- 
ment now available are all capable of 
meeting U. S. Navy and U. S. Maritime 
Commission specifications. 


Demineralization Processes, by D. J. 
Saunders, The Permutit Company, New 
York, N. Y. 1947 ASME Annual Mecting 
paper No. 47—A-138 (mimeographed). 


This paper describes a two-step demin- 
eralizing process capable of producing 
water having an electrolyte content 
equivalent of commercially distilled 
water. In the first step, raw water is 
passed through an acid-regenerated zeo- 
lice. In this operation the sodium, 
calcium, and magnesium ions are removed 
by the zeolite and exchanged for the 
hydrogen ion. The effluent therefore 
contains hydrochloric, sulphuric, and 
carbonic acids in amounts equivalent to 
the chloride, sulphate, and bicarbonate 
content of the raw water. Demineraliza- 
tion is completed in the second step dur- 
ing which these acids are removed. An 
acid-absorbent anion exchanger removes 
the hydrochloric and sulphuric acids. 
The carbonic acid is removed by degasi- 
fication. 

When low dissolved silica is desired 
in the demineralized water, special meth- 
ods of treatment must be employed. 
Two basic methods of removing silica are 
discussed. 

Cost of demineralizing regenerants are 
given in tabular and curve data. One 


table shows that reagent costs of a water 
having 125 ppm of dissolved solids was 2 
cents per 1000 gal and a water of 1250 
ppm of dissolved solids was 79 cents per 
1000 gal. 

The investment and labor costs for 
demineralization are generally much 
lower than for evaporation. 


Technical and Economic Aspects of 
Water Purification for Ships, by R. V. 
Kleinschmidt, Mem. ASME, Arthur D. 
Little, Inc., Cambridge, Mass. 1947 
ASME Annual Meeting paper No. 47—A- 
136 (mimeographed). 


The Kleinschmidt vapor-compression 
distilling unit was developed for the 
Marine Corps as a simple and economical 
means of producing potable water for 
landing operations. The unit has five 
major parts, a source of mechanical 
power,a steam compressor,an evaporator, 
a heat exchanger, and a source of heat for 
starting the unit. 

This paper compares the Kleinschmidt 
method of distilling water with the con- 
ventional steam-heated evaporator in re- 
spect to fuel efficiency, purity of distil- 
late, capacity, simplicity of control, ease 
of cleaning, and finally over-all cost. 
Cost of water produced by the unit is of 
the order of from one to five cents per day 
per person aboard. 

Six specific applications of the unit are 
discussed. 


Heat Transfer 


Heat Transfer Through Thick Insula- 
tion on Cylindrical Enclosures, by T. S. 
Nickerson, E. I. du Pont de Nemours and 
Co., Belle, W. Va., and G. M. Dusinberre, 
Mem. ASME, University of Delaware, 
Newark, Del. 1947 ASME Annual Meeting 
paper No. 47—A-63 (mimeographed). 


This paper treats the problem of find- 
ing the heat flow through relatively 
thick insulation applied to an enclosure 
having the form of a short cylinder such 
as a tank. In this case incorrect treat- 
ment of the corner effect may lead to 
serious error. A graph is presented 
based on the ‘“‘relaxation’’ method of 
calculation which gives area ratio f, 
effective area of heat transfer to inner 
area of insulation in terms of the diameter 
to length ratio D/L, and the insulation 
thickness to diameter ratio x/D. With 
the value of the area ratio, heat transfer 
can be calculated by the usual equation 
for a flat slab. 

Use of the chart gives numerical solu- 
tions which agree with the analytical 
solution within 3 per cent. In addition 
to an example showing application of the 
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chart, an appendix is included outlining 
method of determining curves. 


Condensation of Refrigerant Vapors— 
Apparatus and Film Coefficients for 
Freon-12, by R. E. White, York Cor- 
poration, York, Pa. 1947 ASME Annual 
Meeting paper No 47—A-91 (mimeo- 
graphed ). 

Heat-transfer film coefficients for con- 
densing vapors have usually been deter- 
mined indirectly from over-all coefhi- 
cients using the Wilson reciprocal plot. 
When direct determinations have been 
attempted, the results have been inaccu- 
rate. 

This paper describes the details of 
construction of an apparatus designed 
primarily to give accurate heat-transfer 
data under closely controlled ideal con- 
ditions (the basis of the Nusselt deriva- 
tion). The paper also gives data on the 
condensation of saturated Freon-12 under 
ideal conditions on a plain horizontal 
tube at various vapor temperatures and 
film-temperature drops. 

The apparatus consists of a boiler and 
condenser enclosed in a constant-tempera- 
ture chamber. Heat is supplied by elec- 
tric rod, and condensing surface is pro- 
vided by a 5/s-in-OD highly polished 
nickel tube 36 in. in length. Tube-wall 
temperature is determined by the elec- 
trical-resistance method described by 
J. P. Jeffrey, Cornell University, Engine- 
ering Experiment Station, Bulletin 21, 
1936. 

The heat-input reading g was conver- 
ted to Bru per hr and this value when 
divided by the condensing-surface area 
gave the heat flux g/A. From the heat 
flux and the conductivity of the tube 
material, the temperature gradient across 
the tube wall was calculated. Theaver- 
age tube-wall temperature plus one half 
the gradient gave the tube-surface tem- 
perature. The film coefficient 4 was 
obtained by dividing the heat flux by the 
difference in temperature between tube 
surface and the average vapor tempera- 
ture. 


FRONT VIEW OF APPARATUS WITHOUT 
INSULATION USED FOR OBTAINING FILM- 
COEFFICIENT DATA FOR FREON-]2 
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Experimental data obtained under 
conditions as nearly ideal as possible 
were 13 per cent below the values pre- 
dicted by the Nusselt equation for con- 
densation of Freon-12 at elevated pres- 
sures, 


Condensation on Six Finned Tubes in a 
Vertical Row, by D. L. Katz, Mem. 
ASME, and J. M. Geist, University of 
Michigan, Ann Arbor, Mich. 1947 ASME 
Annual Meeting paper No. 47—A-96 
(mimeographed ). 


Condensing heat-transfer coefficients 
for Freon-12, n-butane, acetone, and 
water were obtained for six horizontal 
finned tubes in a vertical row. The 
over-all heat-transfer coefficients were 
measured for each tube at a series of 
water velocities and were plotted by the 
method of Wilson to obtain the condens- 
ing coefficients. The differences be- 
tween experimental and predicted coeffi- 
cients for the top tube were less than 
14 per cent, and the average condensing 
coefficient for the six tubes was less than 
10 per cent below that for the top tube. 
The finned surface was entirely effective 
for condensation even for organic liquids 
having a tendency to be retained by the 
fins under static conditions. 

It is concluded that for design pur- 
poses Nusselt’s theory, applied to a bank 
of horizontal finned tubes, will give 
condensing heat-transfer coefficients safe 
and well below the expected experi- 
mental values. 

The paper describes equipment used in 
obtaining data, visual observations made 
of condensate dripping from tubes during 
the tests, and outlines calculations. 
Extensive data obtained for the various 
condensing vapors are also included. 


Heat Transfer and Fluid Friction During 
Viscous Flow Across Banks of Tubes, 
by G. A. Omohundro, O. P. Bergelin, A. P. 
Colburn, Mem ASME, University of Dela- 
ware, Newark, Del. 1947 ASME Annual 
Meeting paper No. 47—A-102 (mimeo- 


This paper is the first contribution 
from the Heat Exchanger Research Pro- 
ject sponsored by the ASME and con- 
ducted by the University of Delaware in 
co-operation with manufacturers and 
users of heat exchangers. 

The project is planned as a two-front 
attack on the correlation of fluid-friction 
and heat-transfer data obtained from 
studies with idealized models and com- 
mercial tubular heat exchangers over a 
wide range of variables and under stand- 


ardized conditions of equipment and 
technique. 

The paper reports a study on a model 
unbaffled heat exchanger consisting of a 
rectangular steel shell containing seventy 
8/s-in-OD copper tubes rolled into two 
forged-steel tube sheets. A rather vis- 
cous oil was chosen for this study so that 
data could be obtained in the region of 
viscous flow in which few data are cur- 
rently available. 

Heat-transfer coefficients during cool- 
ing, and pressure-drop data during both 
isothermal and cooling runs are reported 
for low velocities, chiefly in the region of 
viscous flow. 

On the basis of uniformity of friction 
and heat-transfer data obtained and the 
agreement of these data with average 
values of previous investigators, it is con- 
cluded that the equipment and technique 
devised are satisfactory for the purposes 
of the co-operative project. 

Correlation of isothermal friction data 
by a method proposed by previous inves- 
tigators suggests that tube size or pitch 
have an effect not exactly covered by old 
correlation methods. The data also 
suggests that a viscosity correction which 
is a function of the flow rate is needed for 
the correlation of cooling data with 
isothermal friction data. In general, the 
heat-transfer data seem to fall near the 
curve previously drawn parallel to data 
obtained using single cylinders. 

Extensive curves and tabulated data 
are included with the paper. 


A Study of Flow Patterns in Baffled Heat 
Exchangers, by A. Y. Gunter, Mem. 
ASME, American Locomotive Company, 
Houston, Texas, H. R. Sennstrom, Mem. 
ASME, American Locomotive Company, 
Schenectady, N. Y., and S. Kopp, em. 
ASME, American Locomotive mpany, 
New York, N. Y. 1947 ASME Annual 
Meeting paper No. 47—A-103 (mimeo- 


This study is a contribution to the 
literature on heat transfer and fluid flow. 
While many studies are available of flow 
patterns around single tubes, tube banks, 
and through tubes and fittings, this paper 
is reported to be the first covering flow- 
pattern studies in baffled heat exchangers 
of the shell-and-tube type commonly used 
by industry. 

Tests were designed (1) to give flow 
patterns for an ideal baffled shell-and-tube 
heat exchanger covering a wide range of 
baffle arrangements; (2) to indicate pos- 
sible improvements in flow pattern with 
attendant heat transfer for heat ex- 
changers using cross-flow baffles by intro- 
ducing intermediate baffling; and (3) 
to encourage further research in this field. 


TWO OF THE MANY PHOTOGRAPHS OBTAINED 
IN A STUDY OF FLOW PATTERNS IN BAFFLED 
HEAT EXCHANGERS 


Only qualitative results were obtained 
These call for additional work before 
they can serve as a working tool for de- 
signers, engineers, or users of heat ex- 
changers. 

Work was done using two-dimensional 
models 1!/, to 2'/ in. in width, '/, to 
1/, in. in depth, and long enough to in- 
clude several baffles. The flow fluid was 
a solution of distilled water and pow- 
dered aluminum to which a wetting agent 
was added. Flow patterns were photo- 
graphed using reflected light and shutter 
speeds slow enough to obtain traces of 
individual aluminum particles. 

By means of this technique a well- 
defined flow pattern was obtained for the 
various baffle arrangements tried. It 
was found that baffle-spacing and baffle- 
overlap influence the flow pattern and 
change the flow area taken by the main 
stream. When intermediate baffles were 
added between the main-stream baffles, 
the flow area of the main stream increased 
and the area taken up by eddies and 
whirlpools decreased. Flow patterns 
reveal that there is some flow through- 
out a cross-baffled heat exchanger, and 
that even in the so-called ‘‘dead spots” 
some heat transfer occurs. 

Observations indicate possibleimprove- 
ments in shell-side baffling of shell-and- 
tube heat exchangers. Additional stu- 
dies are desirable, preferably with tlic 
three-dimensional models. 

Photographs of 75 flow patterns are 
given as well as pertinent data about the 
models and baffle arrangements used in 
the studies. 
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Freight-Car Construction 


Freight-Car Truck Progress, by R. By 
Cottrell, Mem. ASME, American Steel 
Foundries, Chicago, Ill. 1947 ASME An- 
nual Meeting paper No. 47—A-7 1 (mimeo- 
graphed). 


The great strides made since 1914 in 
the design of cast-steel side frames and 
bolsters for freight-car trucks are dis- 
cussed. Not only has the strength of 
the castings been greatly increased, but 
it has been accomplished without a 
corresponding increase in weight. 

The truck of the present-day 50-ton 
freight car has a weight complete of 
about 14,000 Ib in grade *‘B"’ steel, and 
is capable of transporting 110,000 Ib of 
material safely and without damage at 
speeds up to 100 mph. The trucks also 
support the car body, which in some cases 
weighs 40,000 to 45,000 Ib, making 
150,000 to 155,000 Ib in all. This is 11 
lb of load carried per pound of truck 
weight. 

The cast-stecl truck bolster in a 
modern 50-ton freight-car truck actually 
supports about 90 Ib per pound of its 
own weight, and the cast-steel side 
frame about 65 Ib per pound of weight. 
If we disregard the car body and con- 
sider only the lading carried, we find the 
cast-steel bolster capable of carrying 65 
lb and the cast-steel side frame 46 lb of 
revenue freight per pound of their own 
weight. The brake system or retarding 
means also amounts to about 425 lb in a 
§0-ton truck, not counting the brake sup- 
port means on the side frames and bol- 
sters. Further analysis shows that the 
forged-steel axles carry 34 lb of revenue 
freight per pound of weight and the one- 
wear stecl wheels lb, indicating 
the excellent efficiency and weight econ- 
omy of the cast-steel side frame and 
bolster. 

Static tests and strain-gage analyses 
made from 1914 to 1918 clearly indicated 
the superiority of the U section, and 
designs began to appear in which the 
tension member, as well as the compres- 
sion member, was made this way, al- 
though cost of manufacture was in- 
creased due to additional coring, etc. 
The best-known example of these early 
U-section frames was the ‘‘Administra- 
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SIDE FRAME FOR MODERN HIGH-SPEED 
FREIGHT-CAR TRUCK 


tion,"’ or USRA designs. They were 
completely U sections with the excep- 
tion of the bottom member below the 
spring seat. This was the foundation 
upon which present-day designs rest. 
The casting of the journal boxes integral 
with the frame and the use of re-en- 
trant flanges, cross ties, beads, and 
pocket-type spring seat has resulted 
in an exceptionally strong yet light- 
weight structure. 

Progress in cast-steel truck-bolster 
design has kept pace with that of side 
frames. Early-type bolsters were of what 
was known as the inverted U and ‘‘bulb’’ 
section designs. 

The bulb section was superseded by 
the so-called *‘T’’ section for strength 
as well as foundry reasons. 

The ‘‘full-box section’’ cast-steel bol- 
ster came out about the same time the 
““full-U section’’ side frame made its 
appearance. A considerable improve- 
ment was made in strength, but cost of 
manufacture went up due to the internal 
coring that was necessary. 
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BOX-SECTION BOLSTER FOR MODERN 


FREIGHT-CAR TRUCK 


The box-section bolster construction 
like the U-section side frame, has demon- 
strated by test and service its superiority 
from a strength and weight standpoint. 
Refinements have been made such as 
straightening bottom and top members, 
judicious use of internal ribbing, holes 
through side walls for brake rods, and 
the like. 

Evidence of the steady progress is 
illustrated by facts and figures in 14 
tables. 


Development and Trend in the Design of 
Hopper-Discharge Types of Railway 
Cars, by G. A. Suckfield, Pressed Steel 
Car Company, Inc., Pittsburgh, Pa. 1947 
ASME Annual Meeting paper No. 47—A- 
78 (mimeographed). 

The development and trend in the 
design of hopper cars for general rail- 
road interchange service, since 1897, are 
reviewed. 

The first period extended from 1897 to 
about 1918; the second, from 1918 to 
1935; and the third, from 1935 to the 
present time. 

In the first period the steel car and the 
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steel hopper car were new and a wide 
variety of construction details were de- 
veloped and built into cars. A feature 
that still remains among the most fav- 
ored is the saw-tooth arrangement of 
hoppers, and another, the 30-deg slope 
for end floor. By the end of this period 
most railroads were specifying con- 
tinuous center sills formed of rolled 
sections, bulb angles for reinforcing top 
of sides, 5-in. X 7-in. shank couplers, 
friction draft gear, and arch-bar trucks. 

Prior to 1928, most general-purpose 
hopper cars utilized flat side sheets with 
reinforcing members on the outside 
of the car, but about 1928 many roads 
changed their sides by sloping the side 
sheets in near the top, placing stiffening 
stakes on the inside. 

In the second period, 6-in. X 8-in. 
shank couplers with cast-steel yokes and 
key attachments and cast-steel side- 
frame trucks came into general use. 
Also, hooks and latches for locking 
hopper doors advanced in favor over 
other devices. 

Creation of this design and the wide 
distribution of the detail drawings for it 
paved the way for the adoption of the 
AAR standard hopper car which was 
designed in 1934 and which represented 
the third period. One of the new design 
features is the welded Z section center 
sill and another, the one-piece hopper 
chute with welded door frame. It also 
took advantage of changes in road clear- 
ances and loading rules to provide suf- 
ficient capacity to receive a load of coal 
equal to the rail-load-limit weight minus 
empty-car weight. By the time this car 
was developed, couplers and attachments, 
dimensions for draft gear, and essen- 
tial dimensions for trucks had been stand- 
ardized, and *‘AB’’ brake equipment was 
required on all new cars. 

The Pressed Steel Car Company, in 
1934, designed a car to take full advan- 
tage of the physical properties of the 
then new Corten steel and those of high- 
tensile steel castings to provide a car of 
minimum weight which would carry 
the maximum allowable load of coal and 
other bulk materials. 

Twelve years’ experience with these 
ultralightweight cars on three railroads 
shows that they are providing service 
life comparable with that of 1/,in. 
copper-bearing steel floors in hopper cars 
and suggests that slightly heavier Corten 
steel sheets equally well supported will 
outlast 1/4-in. copper-bearing steel. 

As of July, 1947, a newly designed car, 
combining Corten steel and arc welding, 
had been developed and built by the Rail- 
way Research Bureau of the Carnegie- 
Illinois Steel Corporation Subsidiaries 
A car was developed by the Aluminum 
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Company of America in 1947 to utilize 
aluminum for body structure, except for 
center sills and bolsters which are of 
carbon steel. 

This review also shows that tomor- 
row’s favored hopper car, if not today’s, 
will be a steel car of welded design with 
improved riding trucks and more ef- 
ficient brakes; that weight should be the 
minimum that will assure reasonable serv- 
ice life, particularly in parts subject to 
combined action of abrasion and corro- 
sion, and that the substitution of low- 
alloy high-tensile steel for carbon steel 
in hopper cars will permit reducing 
weight, increase capacity, and lengthen 
service life of parts for an added cost 
that is justified. 

Facts and figures of nine designs of 
hopper cars built in 1897 to the present 
are given in two tables. 


Weight Reduction—Freight Cars, by R. 
B. Borucki and E. A. Sipp, Reynolds Rail- 
way Division, Chicago, Ill. 1947 ASME 
Annual Meeting paper No. 47—A-79 
(mimeographed ). 

Weight reduction can be made by 
either sound engineering analysis of 
present ferrous materials or adoption of 
lightweight nonferrous materials such 
as aluminum alloys or magnesium alloys. 

It is shown that the use of aluminum 
in a box car designed by Reynolds 
Metals Company resulted in a weight 
reduction of 7880 Ib or approximately 
four tons over the standard car. 

Hopper cars are also discussed and 
weight comparisons are made. 

For the use of aluminum alloys in the 
design of freight cars the following 
recommendations are made: 

The alloys best suited for load-carrying 
framing are, in the order of preference, 
17S-T, R 361-T, and R 361-W. Alloys 
17S-T and R 361-T should be used wher- 
ever no severe offsetting or forming is 
required. 

R 361-W is recommended: for parts 
requiring severe offsetting or forming. 
The strength of R 361-W is about one 
half the strength of R 361-T or 17S-T, and 
if aluminum parts are designed to equal 
deflection of similar steel parts, usually 
the stresses will be low enough to use 
R 361-W. When maximum strength is 
required, then the formed shapes can be 
age-hardened to R 361-T. Shapes of 
17S-T or R 361-T can be offset or formed 
by heating the material to 450 F if not 

allowed to remain at this temperature 
for.more than half an hour; otherwise, 
the longer period will affect the temper 
and cause loss of tensile strength. 

For outside sheathing of car, aluminum 
alloys recommended are, in the order of 


preference, R 301-T, R 301-W, R 301-0, 
R 361-W, and R 361-O. Alloys in *‘T’’ 
temper should be used for parts without 
severe bends or flanges and only when the 
proper-bend radii can be used. For parts 
requiring flanging and some forming, and 
if proper bend radii can be used, ‘*W"’ 
temper alloys should be used. For parts 
requiring severe forming combined with 
a draw, “‘O"’ temper, which is in the an- 
nealed state, should be used. Alloys 
in the O temper can be heat-treated to W 
or T if strength is required. Whenever 
heat-treating of formed parts is required, 
the services of an aluminum metallurgist 
or service engineer should be engaged. In 
the heat-treating operation, considera- 
ble distortion will be experienced, 
varying in intensity according to the 
size and shape. 

Aluminum alloys for rivets are recom- 
mended, in their order of preference, as 
follows: A 17S-T, 53S-T61 or 53S-W or 
R 361-W. Usually rivets up to '/: in. in 
diameter can be driven cold with a hand, 
pneumatic, or power-squeeze riveter. 
Rivets larger than 1/2 in. in diameter 
should be driven hot. All riveting of 
course should be done with power- 
squeeze machines. A modified cone 
head on the driven side is recommended 
in preference to the button head because 
it takes less pressure to form such a head 
and the strength is equal if not greater. 
Aluminum parts exposed to alkaline 
materials should be coated with zinc or 
zinc-chromate paint. 

Weatherproofing of riveted joints 
should be with a mastic material which 
will not harden and will not be injurious 
to aluminum. 


Freight-Car Construction, by G. B. 
Hauser, Mem. ASME, Aluminum Company 
of America, Pittsburgh, Pa. 1947 ASME 
Annual Meeting paper No. 47—A-89 
(mimeographed ). 

The application of aluminum alloys 
in the design of freight cars is discussed. 

For most freight-car uses, Alcoa has 
standardized on alloy 61S. It is an 
aluminum-magnesium silicide alloy char- 
acterized by moderately high strength 
and good formability. The magnesium- 
silicide alloys are more corrosion re- 
sistant than the higher-strength copper- 
bearing alloys. In the annealed state 
it has a typical yield strength of 8000 psi, 
ultimate strength of 18,000 psi. In the 

solution-heat-treated temper, it has a 

yield strength of 21,000 psi, and ultimate 

strength of 35,000 psi. In the fully aged 

condition it has a yield strength of 40,000 

psi and ultimate strength of 45,000 psi. 
For rivets, 53S-T61 alloy is generally 

recommended. It has a shear strength of 


23,000 psi. This temper is for cold 
driving only and can be used up to !/, 
in. in diameter when hand-driven, or in 
almost any diameter when power-driven 
The same alloy rivet in the solution-heat 
treated temper is recommended for hot 
driving work which is usually employed 
when hand-driving rivets over !/2 in. in 
diameter. Depending upon the heating 
temperatures used, shear strengths be 
tween 18,000 psi and 24,000 psi may be 
obtained. 

In one or more of its tempers 61S alloy 
has been adapted to the manufacture of 
parts for hopper cars over steel designs 
A hopper car designed specifically for 
aluminum alloys would permit practi 
cally all parts to be pressed cold in either 
the solution-heat-treated or artificially 
aged temper (61S-T4 or T6). 

Aluminum-alloy tank-car tanks are 
built either of riveted or welded con- 
struction and meet all required tank-car 
specifications. The welded tank is de- 
signed around the strength of the welded 
joint and meets AAR Specification 201-A- 
35W. For this specification, Alcoa alloys 
2S, 3S, and 61S are generally employed; 
the commodity to be carried governs 
the choice of alloy. All welded tanks 
are today being welded by the Argon 
shielded-tungsten-arc process. Under 
the experimental ICC Classification 103- 
AL, Alcoa alloy Alclad 14S-W is used 
in a riveted tank, 

Essentially, refrigerator and boxcar 
designs are similar and past experience 
indicates that all parts can be success- 
fully fabricated in aluminum alloys. 
From a strength standpoint, additional- 
side stiffeners are required to resist the 
bulging load when the car is considered 
to be loaded with wheat. 

The reasons for lightweight construc 
tion in freight cars, namely hopper cars. 
tank cars, refrigerator cars, and boxcars 
are also given. Weight comparison be 
tween aluminum and steel construction 
shows what weight can be saved. A brict 
discussion of the economics of light- 
weight construction is included. 


Weight Reduction—Freight Cars: AAR 
Standard Air Brake—AB Single-Ca- 
pacity Freight-Brake Equipment, 
by H. N. Sudduth, Jun. ASME, The New 
York Air Brake Company, Watertow: 
N. Y. 1947 ASME Annual Meeting pape: 
No. 47—A-106 (mimeographed). 


The single-capacity freight brake, 
known as the AB freight brake equip 
ment, is required on new interchang< 
cars to meet the specifications of the As 
sociation of American Railroads and th: 
Interstate Commerce Commission. !t 
includes the AB valve which is the con 
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comprising a pipe 
valve mechanisms 


element 


trolling 
bracket and two 
riounted thereto, a retaining valve, a 


combined dirt collector and cutout 
cock, a branch pipe tee, an auxiliary and 
emergency reservoir combined in one 
unit, a brake cylinder, two angle cocks, 
and two standard air-brake hoses with 
couplings. The total weight per car 
set is approximately 664 lb, of which 
the combined reservoir accounts for 
approximately 262 Ib, the AB valve ap- 
proximately 171 Ib, and the brake 
cylinder approximately 160 Ib. Cur- 
rently and in the past, with few isolated 
exceptions, these three items have been 
made almost wholly from cast iron, 
bronzes, zinc die castings, steel, and 
rubber. By far the largest weight is 
represented by the cast-iron content of 
the reservoir shells, the valve bodies, the 
pipe bracket, the brake-cylinder body, 
brake-cylinder nonpressure head, and 
the brake-cylinder piston. 

It is pointed out that the best oppor- 
tunity for weight reduction is offered 
in the combined auxiliary and emergency 
reservoir. Studies of several designs and 
samples of fabricated steel have led to 
the conclusion that a practical solution 
would reside in the furnishing of this 
item in a form which would be univer- 
sally applicable to the single-capacity AB 
brake and the later modification known 
as the AB load-compensating brake. A 
design which appears to be thoroughly 
acceptable in Corten steel would result 
in a weight saving over the present cast- 
iron, design of approximately 145 Ib, 
and it could be made available when 
and if specific requests for such light- 
weight construction are received on a 
national basis. 


Economics of Application of High- 
Strength Steel in Freight Cars, by A. F. 
Stuebing, Mem. ASME, Carnegie-IIlinois 
Steel Corporation, Pittsburgh, Pa. 1947 
\SME Annual Meeting paper No. 47—A- 
107 (mimeographed). 

Substantial cost savings are possible 
through the use of high-strength steels 
in the construction of hopper cars if 
they are designed also for weight reduc- 
tion and increased loading capacity. If, 
however, no weight saving is sought, 
the net economy will be reduced sub- 
st.ntially, except in service where copper- 
st.cl body sheets have an abnormally 
Short life. Similarly, savings may be 
assured in building gondola cars and box- 
cars if they are designed properly for the 
uss of the same class of low-alloy high- 
Strength steels. 

"he determination of the most eco- 
nomical construction for freight cars 


involves a proper balance between the 
factors of first cost, depreciation, main- 
tenance, and operating expenses, to pro- 
duce the minimum over-all cost. It is 
evident that if designers were permitted 
to disregard weight or to use any availa- 
ble material irrespective of first cost, 
they could produce a car of such con- 
struction that its maintenance would be 
exceptionally low. However, it is un- 
likely that such a car would be eco- 
nomical because the higher fixed charges 
and operating cost would probably more 
than offset the savings effected in re- 
pairs. 

It would be equally shortsighted to 
overemphasize low first cost at the ex- 
pense of greatly increased maintenance 
and depreciation expense. Similarly, if 
special attention is directed to any other 
single item of expense, that one item 
may be reduced, but others are likely 
to be increased. In any discussion of 
the savings that can be effected by reduc- 
ing the weight of freight cars, due con- 
sideration should therefore be given 
to the effect which the proposed change 
will have on all items of railroad expense. 

As a means of illustrating the com- 
parative expenses that may be expected 
to result from various types of freight- 
car construction, estimates have been 
made for cars with bodies of conventional 
construction using copper steel and alter- 
native designs using high-strength steel. 
The types analyzed are hopper cars, 
gondolas, and boxcars. 

To determine the relative costs that 
should result from the application of 
high-strength corrosion-resisting — steel 
in hopper cars, calculations have been 
made for four different proposed designs, 
all on §'/-in. X 10-in. trucks. 

Because gondola cars can usually be 
loaded to their maximum carrying ca- 
pacity, reduction in weight of the empty 
car results in operating savings compa- 
rable to those effected by weight reduc- 
tion in hopper cars. 

Representative high-strength-steel de- 
signs with varying degrees of weight 
reduction in the body structure have now 
heen in service ten years or more and 
results indicate that this construction 
provides ample strength, stability, and 
serviceability. 

In calculating the savings effected by 
reduction in weight of boxcars, the as- 
sumption is generally made that light- 
weight boxcars will carry no more load 
than conventional cars. This disre- 
gards the effect of increased capacity 
in the loading of wheat and other grains, 
and some other commodities, which 
can utilize the full-load limit of the 
car. 

Tables showing relative costs for the 


various freight cars accompany the 


paper. 


Roller-Bearing Applications for Modern 
Freight Cars, by M. S. Downes, The 
Timken Roller Bearing Company, Canton, 
Ohio. 1947 ASME Annual Meeting paper 
No. 47—A-135 (mimeographed). 

Roller bearings have been considered 
as standard equipment on_ passenger 
cars and all types of main-line railroad 
locomotives for more than ten years. 
It is just recently, however, that serious 
consideration has been given to the 
application of roller bearings on main- 
line freight cars. 

Freight-train speeds are increasing so 
rapidly that many railroads are operat- 
ing freight trains on schedules closely 
approximating those of their passenger 
trains. However, in so doing, they are 
encountering serious difficulties. The 
increase of freight-train speeds on stand- 
ard types of friction bearings has re- 
sulted in serious hot-box problems. The 
only certain way to eliminate hot boxes 
is by the use of roller bearings. 

The direct financial benefits to the rail- 
roads from the use of roller bearings may 
be summed up by the simple statement 
“freedom from trouble and reduced 
maintenance expenses’’ in so far as the 
journal bearings are concerned. How- 
ever, there are many intangible advan- 
tages which together with the direct 
advantages make it possible for the 
railroads to better perform their service 
to the public of transporting goods. 

One of these advantages is that of 
relative resistance of roller-bearing- 
equipped freight cars in summer and in 
winter. 

The Mechanical Division of the 
American Association of Railroads cre- 
ated a subcommittee which has worked 
out specifications for standard roller- 
bearing truck side frames and axles, 
and its report has been submitted to the 
member railroads for approval. 

This roller-bearing truck side frame 
and one developed by Timken are dis- 
cussed. 


Cleavage Fractures 


Development of Cleavage Fractures in 
Mild Steels, by A. B. Bagsar, Sun Oil 
Company, Marcus Hook, Pa. 1947 ASME 
Annual Meeting paper No. 47—A-75 
(mimeographed). 

The susceptibility of several types and 
thicknesses of mild steel of ship-plate 
and pressure-vessel qualities and of 
samples of welds to development of 
cleavage or brittle fractures has been 
determined by a new test, termed the 
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CLEAVAGE-TEAR TEST COUPON SUBJECTED TO 
ECCENTRIC LOADING AND MULTIAXIAL 
STRESSES 
(Fracture started from a os notch whose 


base radius was 0.044 in. when a load of 
101,000 Ib was applied with an eccentricity 
of 4'/,in. Coupon is 6 in. deep and 1 in. thick.) 


“‘cleavage-tear’’ test, in which a notched 
tensile-bend type of test coupon is used. 
The effects of notch and coupon geome- 
tries, load eccentricity, rate of loading, 
testing temperature, and of heat-treat- 
ments were investigated. 

At temperatures below the transition- 
temperature range the presence of a 
notch of proper geometry and orienta- 
tion was found to create a state of multi- 
axial stress which appears to expand the 
elastic range of steel and to raise its 
proportional limit almost to coincide 
with its breaking point. The breaking 
strength of rectangular sections con- 
taining a notch of the foregoing type 
was found to decrease, and susceptibility 
to cleavage fracturing to increase as the 
notch-root radius was decreased. Within 
the limits investigated, the breaking 
strength of steel was found to be modi- 
fied by the notch geometry, this modifi- 
cation being practically independent of 
the size effect if the section was 6 in. or 
greater in depth. The transition tem- 
peratures for the steels investigated in 
the as-rolled condition were found to be 
about 100 F higher than those indicated 
by the conventional Charpy impact test, 
and are considered to be more nearly in- 
dicative of behavior of steels in service. 

Two types of fracture were encoun- 
tered, one being the brittle or cleavage 
type, exhibiting no appreciable defor- 
mation and lower breaking strength, 
and the second the shear type, exhibiting 
normal ductility and higher breaking 
strength. Fractures above the transition 
range were of the shear type and below 
that temperature range of the cleavage 
type, if the notch-root radii used were 
sufficiently small. On the basis of the 
test data presented, reconsideration of 
present factors of safety is suggested for 
monolithic structures with the object of 
safeguarding against the possibility of 
development of large cleavage fractures 
from small discontinuities, notches, or 


cracks. Other remedial measures for 
minimizing the damage of cleavage frac- 
tures, including modifications in design 
and material of construction, are sug- 
gested. 


Firebox Design 


Notes on the Design and Construction of 
Staybolt Locomotives, by Fred P. Hus- 
ton, deceased, formerly, Mem. ASME, 
International Nickel Company Inc., New 
York, N. Y. 1947 ASME Annual Meeting 
paper No. 47—A-59 (mimeographed). 


Improvements in design, materials, 
and methods in stay-bolted firebox con- 
struction for locomotive boilers offers 
many opportunities for designers to 
increase utility factor of steam locomo- 
tives. Many attempts to improve design 
of firebox constryction failed in the past 
because consideration was not given to 
the influence of stay-bolt leakage in the 
cracking of firebox side sheets. 

Another handicap faced by designers 
has been the severe limitations imposed 
on thickness of plates and size and 
number of stay bolts by existing code and 
safety rules. In use for many years, 
these rules do not take advantage of 
the superior properties of new mate- 
rials now available What is needed is a 
research program to establish new stress 
allowances more in keeping with modern 
design practice and materials. 

Tests made on Pacific-type locomotives 
showed that use of oversize stay bolts 
was not the answer to longer firebox life. 
A decrease of 39 per cent in the average 
life of firebox side sheets resulted when 
1'/,¢-in-diam stay bolts followed use 
of 1-in-diam bolts. 

Attempts to extend service life by use 
of improved materials also failed. In 
one case, comparative tests on three 
different steels for firebox side sheets 
were used. Each locomotive was fitted 
with sides of different steels. In all but 
two cases failures occurred in both steels 
at the,same mileage in each locomotive. 

These results led to a series of tests to 
determine the part stay-bolt leakage 
played in the cracking of firebox sheet?. 
A number of locomotives with poor serv- 
ice records were chosen. Some had the 
conventional stay-bolt construction, 
screwed through the sheet, hammered 
with ends riveted over. The others had 
seal-welded leaktight construction. The 
results were overwhelmingly in favor of 
the seal-welded construction. 

Use of nickel-clad steel for side-sheet 
construction shows promise, but an 
increase in width of water space from 
5'/2 to 7 in. by offsetting the sheets 
failed to improve service life. 

Seal welding of stay bolts has become 
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standard practice on several roads an 
about 300 locomotives in this country 
and Canada are so equipped. 

Procedures for seal welding are cur- 
rently undergoing refinement. To ob- 
tain a strong metal-to-metal fitting in the 
screwed-stay-bolt construction, expansion 
of threaded end of stay bolt by use of 
explosives has been successfully de- 
veloped. Eventually the screwed stay- 
bolt is expected to give way to a fusion 
welded fastening, a method which has 
been accepted by the ASME Boiler Code 
Committee. 

The stay-bolted firebox is well suited 
to meet requirements of the modern loco- 
motive boiler, but more liberal working- 
stress allowances than now permitted 
in codes and safety rules seems advisable 
for the higher working pressures that 
are so desirable for steam-turbine drives. 
With the use of modern materials and 
techniques only minor changes are 
needed to the conventional firebox design 
to win considerable economies in main- 
tenance, reliability, and weight. 


Steam Power 


A Subsaturation Reheat Cycle, by W. E. 
Caldwell, Mem. ASME, Consolidated Edi- 
son Company of New York, Inc., New York, 
N. Y. 1947 ASME Annual Meeting paper 
No. 47—A-110 (mimeographed). 
High-pressure is recognized as a pre- 

requisite to maximum economy in steam- 

power production but the resulting mois- 
ture increase reduces efficiency in the wet 
stages and aggravates water cuttigg of 
the exhaust blades. Increasing initial 
steam temperature or reheating the steam 
during expansion is the usual compensat- 
ing means for reducing the excess moisture 
which causes exhaust-blade deterioration 
About 12 per cent of moisture in the 
exhaust stages is generally considered at 
the economic limit in the design of steam 


turbines. A reduction of exhaust mois- 
ture is desirable because it increases 
efficiency and reduces maintenance. 


While an increase of initial steam tem- 
perature will reduce exhaust moisture, 
some form of reheat is more practical. 
Since moisture conditions ordinarily 
occur below the 100-lb stage, this paper 
proposes a reheat method which uses 
low-pressure bleed steam in combination 
with hollow stationary blades or nozzle 
partitions currently being provided in 
some turbines to improve strength pcr- 
formance and methods of fabrication. 
Steam bled from the higher stage enters 
the top of the diaphragm passage, flows 
through the hollow blades to the centcr 
segment, then into the lower half of the 


diaphragm and on down through the ° 


lower blades to the bottom drains. 
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It is not intended to superheat the steam 
but to evaporate excess moisture as it is 
formed. The surfaces in the low-pressure 
stages are adequate and the required 
temperature differences can be obtained 
with moderate pressure differences. The 
engineering problem involved in intro- 
ducing low-pressure steam into hollow 
stationary blades is a simple one. The 
number of stages to be heated by this 
method can be determined on the basis of 
economics but addition of heated stages 
upstream until the dew point is reached 


.will increase efficiency. 


The paper presents an analytical study 
of the advantages of the use of this 
method. 

Evaporative reheating releases the choice 
of initial steam pressure from the limita- 
tion imposed by initial temperature and 
exhaust moisture conditions. It offers 
more effective moisture control than by 
increasing initial steam temperature. It 
permits building a simple two-bearing 
condensing turbine in a single unit for 
any initial pressure up to the critical 
with an initial temperature of 950 F or 
less with over-all economy excelling that 
of turbines now available. 

The need for superalloys for abnor- 
mally high temperatures and for resisting 
cutting is obviated since initial steam 
temperature can be reduced with main- 
taining a dry exhaust. As this method 
of reheating requires no regulation, 
operating simplicity is assured, and com- 
pared with present practice, the method 
offers lower production costs with less 
capital investment. 


An Experimental Determination of the 
Velocity of Sound in Superheated 
Steam by Ultrasonics, by James 
Woodburn, Jun. ASME, Rice Institute, 
Houston, Texas. 1947 ASME Annual 
a paper No. 47—A-119 (mimeo- 
graphed). 


This paper describes the apparatus 
uscd in a particular application of ultra- 
sonic sound and presents for the first time 


COMPONENT PARTS OF ACOUSTIC INTER- 
FEROMETER USED IN MEASURING VELCOITY 
OF SOUND IN SUPERHEATED STEAM 


actual measurements of the velocity of 
sound in superheated steam. 

A quartz crystal vibrated electrically 
at its natural frequency is used as a sound 
source to set up a series of standing 
sound waves in a vertical cylinder filled 
with steam. 

The velocity of sound is determined by 
measuring frequency and length of the 
sound waves produced. The apparatus 
of wave-length measurement is an acous- 
tic interferometer. This apparatus con- 
sists of a carefully constructed cylinder 
3/,in. ID with a quartz crystal at one end 
and a movable piston at the other. 
When the piston is moved to a position 
where the distance between the crystal 
and the face of the piston is an integral 
number of half wave lengths of the 
sound being produced, a sharp peak is 
produced in the voltage across the crystal. 
Frequency is determined electrically. 

Results obtained by this acoustic 
method show close agreement with 
values calculated from steam tables of 
Keenan and Keyes. 

The acoustic interferometer makes it 
possible to measure sound velacities with 
high frequencies without employment of 
Jarge quantities of gas. Because a slight 
trace of an impurity in a gas alters ma- 
terially velocity of sound in it, the 
apparatus can be used to detect traces of 
air in steam, for example. The appara- 
tus is simple in construction and can be 
operated readily by laboratory tech- 
nicians. 

The accuracy of values obtained by use 
of the acoustic interferometer recom- 
mends it for determining thermal proper- 
ties of other fluids, such as refrigerants, 
used by engineers. 


Applied Mechanics 


Thermodynamic Properties of Gas Mix- 
tures Encountered in Gas-Turbine end 
Jet-Propulsion Processes, by Joseph 
Kaye, Jun. ASME, Massachusetts Institute 
of Technology, Cambridge, Mass. 1947 
ASME Annual Meeting Paper No. 47— 
A-1 (nimeographed). 

The presentation of data for gas mix- 
tures on a molal basis reduces greatly the 
number of tables required for calculations 
of processes in a wide variety of mixtures. 
This simplification of the tabular data is 
illustrated in detail by consideration of 
several gas mixtures and of the processes 
encountered in the design of gas turbines. 
Three tables of products of combustion of 
a hydrocarbon fuel with air are sufficient 
to permit calculations of all processes of 
interest with an average error of about 
0.1 per cent over a large range of hydro- 
gen-carbon ratios of the fuel and over the 
range of fuel-air ratios for lean mixtures. 
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Furthermore, these three tables may be 
used with the same error for calculations 
involving mixtures of air and octane 
vapor as well as for mixtures of air and 
water vapor. 


A Mechanical Analyzer for the Solution 
of Vibration Problems of a Single 
Degree of Freedom, by E. E. Weibel, 
Mem. ASME, University of Colorado, 
Boulder, Colo., N. M. Cokyucel, Marchant 
Calculating Machine Company, Emery- 
ville, Calif, and R. E. Blau, University of 
California, Berkeley, Calif. 1947 ASME 
Annual Meeting paper No. 47—A-52 (in 


type). 


A mechanical-analogy-type analyzer is 
described which is of relatively simple 
construction being limited to single- 
degree-of-freedom problems. Within 
this limitation solutions may be obtained 
for systems which include various types 
of nonlinear elasticity and of nonlinear 
damping. Included is a generalized solu- 
tion obtained on the analyzer giving in 
dimensionless form the maximum dis- 
placements and forces in a system having 
nonlinear (linear plus cubic) elasticity 
and linear damping caused by a force 
pulse of constant magnitude and finite 
duration. The bearing of the results on 
the starting torques in nonlinear systems 
is indicated. 


Vibration of a Nonlinear System During 
Acceleration Through Resonance, 
by R. B. Meuser, University of California, 
Berkeley, Calif., and E. E. Weibel, Mem. 
ASME, University of Colorado, Boulder, 
Colo. 1947 ASME Annual Meeting paper 
No. 47—A-53 (in type). 


During acceleration of a machine 
through a critical speed, displacements 
and stresses may attain large values. 
For linear systems F. M. Lewis (‘‘Vibra- 
tion During Acceleration Through a 
Critical Speed,’’ Trans. ASME, vol. 54, 
1932, APM-54-24) and J. G. Baker 
(‘‘Mathematical-Machine Determination 
of Vibration of Accelerated Unbalanced 
Rotor,’” Journal of Applied Mechanics, 
Trans. ASME, vol. 61, 1939, p. A-145) 
have studied different aspects of this 
problem, the former analytically, the 
latter by mathematical-machine meth- 
ods. This paper presents a generalized 
solution: obtained on the mechanical 
analyzer (Paper No. 47—A-52) for the 
effect of an accelerated sine-wave force on 
a spring-mass system having linear plus 
cubic elasticity and linear damping. 
The range of accelerations covered applies 
to electrically driven reciprocating ma- 
chines and to other rapid starting units. 
Some interesting effects of nonlinearity 
on displacements and forces are pointed 
out. 
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COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


Heat-Pump 


ComMMENT By E. R. Amsrose! 


Practically all of the installations 
which are briefly covered in the present 
paper? have been described in detail in 
previous articles. This fact need not 
detract from the value of the paper 
since summary design and operating 
data on existing installations can, in 
many cases, be used quite advantageously 
for future installations. Care must be 
exercised, however, in the correct inter- 
pretation of such data to prevent er- 
roneous conclusions and deductions. 
Generally, more information is required 
than is given in this paper but quite a 
few references are included which en- 
able an interested individual to pursue 
the subject further. 

Individuals who have not been follow- 
ing the heat-pump development too 
closely may find values for the coefficient 
of performance given in Table 6 of the 
paper somewhat misleading and con- 
fusing. The coefficients of performance 
listed in the last column of Table 6, for 
the different installations, vary consider- 
ably even when using the same heat 
source in approximately the same geo- 
gtaphic location. It appears that the 
inclusion of an explanation for these 
wide variations would be a valuable 
addition to this paper, since the coefhi- 
cient of performance is by far the most 
important guide in judging the opera- 
tion of a heat-pump system. 

Those who have been following the 
heat-pump development during the past 
10 or 15 years have long realized that 
standardization of test procedure and 
co-ordination of test results must be 
brought about before worth-while and 
reliable data can be derived from the 
many experimental installations now 
in use, and from the research and de- 
velopment now being undertaken on 
particular phases of the subject by 
various individuals, and by industrial 
and utility groups. 

The Edison Electric Institute and the 


1 Air Conditioning Engineer, American 
Gas and Electric Service Corporation, New 
York,N.Y. Jun. ASME. 

2 ‘A Review of Some Heat-Pump Installa- 
tions," by E. B. Penrod. MecHanicaL 
EnGinesrino, vol. 69, August, 1947, pp. 639- 
647. 


Installations 


Association of Edison Illuminating Com- 
panics are organizing a joint heat-pump 
steering committee in the near future to 
represent all of the electric utilities in the 
development. One of the first duties of 
this committee is to make available a 
suggested procedure for testing heat- 
pump installations so that all results in 
the different parts of the country can be 
properly correlated. After the operation 
and performance data have been carefully 
analyzed and checked for accuracy, it is 
planned to make them available to all 
interested parties. 

The need for such a committee has 
long been felt, and it is hoped that it will 
start to function immediately and thus 
eliminate to a great extent the publica- 
tion of unreliable test data, resulting 
mainly from incorrect test procedure and 
from inexperience of the persons making 
the tests. 

In spite of the great amount of public- 
ity given the heat pump during the past 
year, it must be considered as still in the 
developmental stage in so far as residen- 
tial heating and cooling units are con- 
cerned. It is true that a number of the 
design and operating difficulties, which 
have been responsible for the slow prog- 
ress of the heat pump in the past, have 
already been solved or are now in the 
process of being solved. However, there 
are still other problems which need fur- 
ther investigation and study before the 
heat pump can expect public acceptance 
in the residential heating and cooling 
field. 


ComMMENT BY R. A. BuDENHOLZER? 


This paper brings together a great 
deal of historical and background in- 
formation regarding the heat pump 
which is of great value to those having 
an interest in the subject. Also, it 
brings to the attention of the engineering 
profession the present status of the heat 
pump as a possible rival to other do- 
mestic and commercial heating and cool- 
ing systems. 

One factor which should not be over- 


* Professor of Mechanical Engineering and 
Consultant in Thermodynamics to the Armour 
Research Foundation of the Illinois Institute of 
Technology, Chicago, Ill. Mem. ASME. 
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looked in the evaluation of the heat 
pump as a domestic heating unit is the 
availability of a suitable source of low 
temperature heat energy. Since it is 
imperative that the source of energy be 
at a sufficiently high temperature level 
to make the coefficient of performance 
and consequent economy of operation 
attractive, the proper choice of supply is 
of great importance. The three most 
common sources are the outside air, well 
water, and the ground. Although the 
air is unquestionably a suitable source in 
mild climates, it is of doubtful value in 
the more severe climates of the middle 
and northern United States where the 
population is very great. Water would 
be an ideal source were it available in 
abundant quantities in all communities. 
However, the rapidly descending water 
table in most localities jeopardizes this 
source of supply where large numbers of 
installations might be involved. 

In view of these facts, a great deal of 
attention is at present being centered on 
the use of the ground as the source of 
heat for small residential units. The 
writer has been associated with a proj- 
ect in which extraction of heat from the 
ground by an experimental heat pump, 
using a ground-coil evaporator, is being 
studied. The results to date are promis- 
ing, but a great deal of research work 
yet remains to be done before an adequate 
knowledge of the ground as a source of 
heat supply is available. Some of the 
problems which remain to be solved are 
the following: 

1 The effect of moisture content on 
the thermal conductivity of various 
soils. 

2. The effect of continuous and inter- 
mittent operation for season after season 
on the ground temperature and available 
source of heat supply. 

3 The effect of precipitation and sur- 
face heating during the summer season 
on the available heat supply during the 
winter season. 

Another factor which is too oficn 
overlooked, but which is of major :m- 
portance in achieving a high coefficien: of 
performance, is the over-all efficiency 
of the electric motor and compressor 
combination. At present, small-size c m- 
binations having over-all efficiencies 
greater than 60 per cent, based upon 
isentropic compression of the refrigerant, 
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are nonexistent. The improvement of 
the compressor and driving  clectric 
motor is a challenge to the manufacturer 
which should not be overlooked if the 
heat pump is to prove a successful com- 
petitor in the heating and air-condition- 
ing fields. 
ComMENT By F. W. Jorpan‘ 

Applications of the heat pump with 
present-day equipment are unquestion- 
ably practical for many installations 
throughout the United States, providing 
they are made in accordance with good 
engineering practices. 

Unfortunately, recent attempts by 
some manufacturers to exploit self- 
contained packaged heat pumps have not 
been based upon good engineering prac- 
tices or common sense. Rather, they 
have been carried ‘away by pure sales 
promotion and the idea that they have 
captured the ultimate in design of a 
salable packaged heat-pump unit. It 
has been the experience of the writer 
that there are definite limitations to the 
heat-pump system. 

Where outside air is used as a source of 
heat, installations must necessarily be 
limited to moderate climates such as 
prevail in certain areas of California, 
Arizona, and some of the southern states. 
Where heat pumps utilize well water or 
city water, the applications will be 
limited to the availability of the water 
supply, the cost of the water supply, 
and, very important, the disposal of the 
watcr 

Utilizing ground heat by embedding 
heat exchangers in the ground offers 
some interesting research possibilities. 
This method of absorbing heat from the 
ground may prove practical. 

Ir is also the conclusion of the writer 
that the immediate future of the heat 
pump lies in commercial installations 
rather than in domestic installations. 
Retrigerated air conditioning for summer 
conditioning has proved essential for a 
vast variety of commercial establish- 
mcnts to insure comfort and efficiency not 
on'y of the employees but to attract cus- 
tomers to their respective places of busi- 


nos. Wherever the theating load does 
nor exceed the capacity of the refrigera- 
tion equipment for the cooling load, the 


application of the heat pump is practical, 
pr viding of course a suitable heat source 
in the form of outside air or water is 


a\ iilable. 
With modern store lighting, the tend- 
cocy is to increase illumination far in 


cxcess of that considered the ultimate 
Prior to the war. Prior to the war, four 


' Pacific Coast District Manager, Westing- 
house Electric Corporation, Sturtevant Divi- 
sion, San Francisco, Calif. 


watts per sq ft was considered maximum; 
however, in many new stores the light- 
ing load has reached ten watts per 
sq ft. 

For example, in designing the air- 
conditioning system for Bullock’s new 
store at Palm Springs, Calif., the actual 
maximum heating load is far less than the 
actual cooling load. Design conditions 
for this store are as follows: 


above that acceptable for domestic in- 
stallations, unless expensive soundproof- 
ing is utilized: 

It is the writer’s opinion that the 
market for the heat pump or reversed- 
cycle air conditioning, as it is commonly 
termed, is small, not attractive to manu- 
facturers, but sufficiently promising to 
encourage further research and develop- 
ment. 


BULLOCK’S—PALM SPRINGS 


Summer design: 
Outside 
Inside 
Max. cooling load, Bru per hr 
Well-water temperature, deg F 
Chilled-water temperature, deg F# 


Winter design: 
Outside 
Inside 
Building heat loss, Bru per hr 
Fresh air load, Btu per hr.. 


Total heat load (gross) 
Heat gain from lights 
(205000 Bru per hr 

Net heat load, Bru per hr 


, Beu per hr 


@ Temperature leaving chiller. 


Referring to the tabulated design con- 
ditions, it will be noted that even when 
the winter outside conditions are 35 deg 
dry bulb, inside, 74 deg dry bulb, the net 
heat load for the building is 697,000 
Bru per hr, whereas the maximum 
summer cooling load is 1,800,000 Bru per 
hr. Note that the actual heat gain from 
the lights amounts to 571,700 Bru 
per hr. 

Studies of other modern stores indicate 
that with the trend in modern lighting, 
summer air conditioning is essential to 
maintain working conditions and com- 
fort conditions within the store and, by 
the same token, the lighting load is such 
that in many cases, it will take care of 
the heat loss in the building in winter 
for as much as 90 per cent of the time. 
These conditions, of course, are true pri- 
marily in areas with moderate winter 
design. 

The writer believes that the domestic 
market is not attractive to any manu- 
facturer at the present time, owing to the 
necessity of engineering installations for 
the locality. Due to a wide variation in 
climatic conditions, it is almost impos- 
sible to arrive at a design of packaged 
unit that will have universal acceptance, 
much less local acceptance. The first 
cost of the heat pump, as compared to 
conventional heating systems, utilizing 
coal, gas, and oil, is out of line. Relia- 
bility of the equipment has not reached 
that of domestic refrigeration, and the 
noise level of commercial equipment is 


110 deg dry bulb 
85 deg dry bulb 


75 deg wet bulb 

69 deg wet bulb 
1800000 

70 


50 


35 deg dry bulb 
74 deg dry bulb 


567700 


1268700 


571700 
697000 


ComMENT BY ALLEN LatuaM, 


The historical facts and operating data 
given in this paper constitute an interest- 
ing and worth-while record of the de- 
velopment of heat pumps. Since he has 
made extensive reference to European 
practice in the use of heat-pump systems 
for industrial uses, such as distillation 
and concentration, it seems appropriate 
to comment on American developments 
in this field. During World War II, the 
writer's company and E. B. Badger and 
Sons Company developed and produced 
over 10,000 compression-distillation units 
for use by the Armed Services in pro- 
duction of drinking water from sea 
water. 

Subsequent to the war, an extensive 
program of developing and building such 
equipment for production of very pure 
distilled water for process use in industry 
has progressed to the point where several 
plants are now nearing completion. 

It is interesting to note also that the 
ratio of distilled water produced to elec- 
trical energy consumed, as reported for 
the very large Escher-Wyss unit, is sub- 
stantially less than is obtained with the 
relatively small units manufactured by 
E. B. Badger and Sons Company for use 
aboard small naval craft. It is antici- 
pated that the industrial units now being 
built will have an even higher ratio. 


5 Charge of Engineering Development, 
Arthur D. Little, Inc., Cambridge, Mass. 
Mem. ASME. 
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ComMENT BY R. G. Owens® 


Although many people are interested 
in the heat pump, their reasons vary 
widely. The purely promotional type, of 
which there are not a few, asks the ques- 
tion: “‘Is it possible for me to put in one 
dollar and get out five?’ The engineer 
of course is not included in this group. 
He is interested in seeing the heat pump 
developed for the betterment of mankind. 
The power companies are interested in 
the heat pump in order that it may be 
possible, with this load, to distribute 
their power more economically, the 
customer thus benefiting from this 
economy. The purely research man gets 
great satisfaction from being able to 
develop a product which, he feels sure, 
will lead, in time, to better and cheaper 
living for all. 

It is natural for men who are enthused 
about a particular product to be a bit 
optimistic in their predictions for its 
future, even making claims for it which, 
when the scientific data are carefully 
checked, are not entirely borne out. It is 
suspected that in some cases which are 
reported in this paper, optimistic values 
of COP have been claimed. The author 
of course has only reported these claims 
and, in some instances, has questioned 
their validity. 

Even with these optimistic values of 
COP, it appears that the heat pump for 
home use is still in the luxury class. It is 
understood that certain of the heat-pump 
promoters have already applied mild 
pressure to the utility companies to ob- 
tain special rates, which would enable 
them to compete with the conventional 
heating systems. It is the writer's, 
opinion that the burden lies, at least for 
the present, on the research engineer to 
develop the heat pump for greater econ- 
omy. Of course the answer to this 
question must come from the utilities. 


Comment By E. H. Watton’ 


This paper clearly shows the need for 
more extensive and accurate performance 
figures from the experience of heat-pump 
equipment in operation. It is understand- 
able that for the installations of residen- 
tial size such data may be difficult to ob- 
tain. However, for the larger commer- 
cial plants, as listed in Table 6 of the 
paper, it is reasonable to expect thar 
fairly complete operating experience 
should be a matter of record, and this in- 
formation should be of considerable inter- 
est to engineers designing new installa- 
tions. For such figures to be analyzed 


* Illinois Institute of Technology, Chicago. 

7 Mechanical Engineer, The United Illu- 
minating Company, New Haven, Conn. 
Mem. ASME. 


and evaluated, the need for compar.ble 
reports is evident, one of the co-ordinat- 
ing efforts which would be helpful to 
the future development of the heat pump. 

In this connection, it appears desirable 
to mention the installation in the Ad- 
ministration Building of the United Illu- 
minating Company at New Haven, Conn. 
The COP of 2.9, as reported in Table 6, 
was calculated taking into account all 
of the power to drive auxiliaries as well 
as that required for the compressors. 
These auxiliaries include not only well- 
and circulating-water pumps and zone 
booster pumps, but also all ventilation 
supply and exhaust fans and even 112 
small recirculating fans located in in- 
dividual-room units throughout the por- 
tion of the building which is completely 
air-conditioned. This therefore  in- 
cludes some power which would have 
been required with a fuel-burning heating 
system. 

Furthermore, it should be noted that 
experience has proved the capacity of the 
heat-pump system to be greater than actu- 
ally required—a condition which has 
been encountered on other early installa- 
tions of commercial size. Although it is 
believed that the auxiliaries were fairly 
well-sized for the system as designed, it is 
likely that they are larger than the 
optimum size for maximum efficiency at 
the loads which have actually been ex- 
perienced. For this reason alone, a re- 
design of this system, based upon in- 
formation now available, would probably 
increase the over-all operating COP by at 
least 10 per cent, even though using in- 
dividual equipment of the same efficiency. 

Seven years of experience with this in- 
stallation have indicated an annual aver- 
age load factor, as defined in the paper, of 
36 per cent. 


CoMMENT BY CLaupbe R. Wickarpb?® 


It is felt that the author's requirement 
of a COP of 6 for the heat pump using 1 
cent per kwhr electrical energy, as com- 
pared with a furnace burning coal at $8 
per ton and operating at 65 per cent effi- 
ciency, may be somewhat conservative. 
In Washington, D. C., where graded 
stoker coal costs $10.50 per ton, if it is 
assumed that a stoker-fired home-oper- 
ated furnace has an efficiency of 50 per 
cent, a COP of only 3.9 is necessary to 
make 1 cent per kwhr electricity com- 
petitive with coal. 

It may be of interest to add that a do- 
mestic heating system along the lines of 
the Webber unit in Indianapolis is manu- 
factured by the Terra Temp Company, 
Inc. Also, the General Engineering and 


® Administrator, Rural Electrification Ad- 
ministration, Washington, D.C. 


MECHANICAL ENGINEERING 


Manufacturing Company has installed a 
heat pump in the home of George Whi- 
low in Glendale, near St. Louis, Mo., and 
had plans to be in production on similar 
units before the end of 1947. According 
to our latest information, Muncie Gear 
Works has shipped more than 50 units 
for installation. 

The thermocompressor, or vapor-com- 
pression still, was used during World War 
II by the United States armed forces, to 
obtain fresh water from salt water. 
Thermocompression equipment for water 
distillation is furnished in the United 
States by the E. B. Badger and Sons Com- 
pany, Boston, Mass., and the Cleaver- 
Brooks Company, Milwaukee, Wis. 

The REA has followed with interest 
the development of the heat pump for 
domestic heating and cooling because 
of the effect it may ‘have on power-~dis- 
tribution systems and on the home life of 
the farmer. If public acceptance of this 
unit becomes widespread, present esti- 
mates of electrical energy consumption 
will be obsolete and plans for the future 
must be modified. 


AutuHor’'s CLosure 


Mr. Ambrose is correct in saying that 
the coefficient of performance (COP) is 
by far the most important guide in judg- 
ing the operation of a heat-pump sys- 
tem. However, before an authoritative 
committee prepares a code for testing 
heat-pump installations, the COP should 
be defined properly in order to avoid 
further confusion. The author would 
like to suggest the following definitions: 
(a) A “‘heat pump” is a refrigeration 
compressor and its driving motor; (4) 
“‘heat-pump system" is a heat pump plus 
the necessary auxiliary equipment necded 
for continuous air conditioning, which 
consumes electric energy; (¢) the COP 
of a heat pump, when used for heating, 
is the ratio of the quantity of heat de- 
livered to the neat equivalent of the 
electric energy consumed by the driving 
motor; (4) the COP of a heat-pump sys- 
tem, when used for heating, is the ratio 
of the heat delivered to the heat equiva- 
lent of the eleccric energy consumed by 
the entire system; (¢) the COP o! a 
heat pump, when used for cooling, is ‘he 
ratio of the quantity of heat removed 
to the heat equivalent of the electric «n- 
ergy consumed by the driving moor; 
Cf) the COP of a heat-pump system, w/icn 
used for cooling, is the ratio of ‘he 
quantity of heat removed to the ! -at 
equivalent of the electric energy «0- 
sumed by the entire system. 

If the foregoing definitions are °c 
cepted, an engineer can use them to 
vantage either in designing a heat-p\ ™p 
system, or in analyzing test data to dc ‘cr- 
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mine the performance characteristics of 
the installation.® It should be kept 
in mind that in some localities the cool- 
ing load is greater than the heating load, 
and in such cases the COP for cooling is 
more important than that for heating. 

The COP’s given in Table 6 of the 
paper are not necessarily misleading. 
Ir is true that the COP’s of 7.35, 2.04, 
and 1.5 are questionable. The mean 
COP is 3.35 for the nine air heat-pump 
systems, eight of which are in California. 
If these questionable values are omitted, 
the mean COP for the remaining six air- 
heat-pump systems is 3.21, and the devia- 
tion of the individual COP’s from the 
mean is not too great. On the other 
hand, the mean value of the COP’s is 
3.38 for the five heat-pump systems us- 
ing well water for the heat source; here 
again the deviation of the individual 
COP’s from the mean value is not great. 
It should be added that the COP is 5.45 
for the heat-pump system at Buenos Aires 
where the heat source is 66-deg F well 
water If this value of 5.45 is included, 
the mean COP for the six heat-pump 
systems using well water is 3.72. At 
New Haven, a COP of 2.9 was reported 
for the heat-pump system with 58-deg 
F well water for the heat source. This 
comparatively low value of 2.9 may be 
explained as follows: At the time the 
heat-pump system was designed, pro- 
visions were made in sizing the plant to 
provide for the necessary heating capac- 
ity in case an additional story was added 
to the building. The heat pump, auxil- 
iary fans, and pumps were oversized in 
order to meet such a contingency. As 
of to date, only five of the 8-ton units 
have been used at one time. In analyz- 
ing the test data for this installation, it 
would have been wise to report the COP 
for the heat pump and the heat-pfump 
system. If this had been done, the 
effect of using oversized auxiliary equip- 
ment would have been apparent. 

Professor Budenholzer has pointed out 
rightly that a domestic heat-pump sys- 
tem should not be installed for continu- 
ous ait conditioning unless a suitable 
h-at source is available. He is probably 
correct in stating that the over-all effi- 
cicncy of electric motor and compressor 
combination in the low-capacity bracket 
is too low to warrant the high COP’s 
sometimes reported. Through research, 
the efficiencies of small electric motors 
ard refrigeration compressors can proba- 
bly be improved; if so, higher COP’s 
w:il be possible. 

Mr. Jordan has had considerable ex- 


‘See for example the tables given in ‘‘Con- 
tinuous Air Conditioning With the Heat 
Pump,"’ American Scientist, vol. 35, October, 
1947, pp. 512, 515, and 524. 


perience in designing commercial heat- 
pump air-conditioning systems, and his 
remarks concerning the production of 
package heat-pump units for domestic 
purposes should be given considerable 
attention. A package heat-pump unit 
designed for one climate may not function 
properly in another, and manufacturers 
of this type of air-conditioning equip- 
ment should keep this in mind. In using 
the earth as a heat source, for example, 
the entire heat-pump equipment cannot 
be placed in a box since the earth coil 
must be placed in the ground; in this 
respect a package unit heat-pump sys- 
tem differs widely from household elec- 
tric refrigeration. 

The domestic heat pump is so new that 
it is not surprising that some people ex- 
pect to enter this field for manufacturing 
air-conditioning equipment without ob- 
taining sufficient knowledge of the vari- 
ous engineering problems which must 
be solved before a satisfactory domestic 
heat-pump unit can be put on the market. 
Professor Owens’ remarks concerning 
prospective manufacturers of the pro- 
motional type are indeed very timely. 
However, two very reputable manu- 
facturing companies have approximately 
300 commercial and domestic heat- 
pump package units in operation to ob- 


Student Counseling 


ComMENT By B. G. A. Sxrortzx1!! 


Members of the New York Engineers’ 
Committee on Student Guidance are 
gratified to learn that members of the 
ASME and AIEE in Erie, Pa., have taken 
up the work of informing young high- 
school students about the nature of en- 
gineering, as described in a paper ‘‘Stud- 
ent Counseling,"’ by A. H. Morey.’ 
The Erie group as well as other members 
of the engineering profession will be in- 
terested to know that our group (New 
York City) has been carrying on this 
work for the last ten years and is still 
going strong. 

The NYECSG comprises over 90 mem- 
bers from the Metropolitan Sections of 
the American Society of Civil Engineers, 
American Institute of Mining and Metal- 
lurgical Engineers, The American So- 
ciety of Mechanical Engineers, The Ameri- 
can Institute of Electrical Engineers, 
and the American Institute of Chemical 
Engineers. Our committee is sponsored 
by the Engineers’ Council for Profes- 
sional Development, but in effect works 


11 Mem. ASME. Secretary, New York 
Engineers’ Committee on Student Guidance. 

2 MgcHaNIcAL ENGINEERING, vol. 69, no. 
12, December, 1947, p. 1016. 
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tain performance characteristics in order 
to make the necessary changes in the 
system where needed. 

Mr. Walton has accounted for the com- 
paratively low COP for the heat-pump 
system in the office building of the United 
Illuminating Company. It would be 
instructive if he would publish a com- 
plete analysis of test data on this in- 
stallation, allocating the electric-energy 
consumption to the various motors used 
in driving the refrigeration compressors, 
pumps, and fans for the entire system. 
Also, the COP’s for the heat pump and 
the heat-pump system should be reported 
for both the heating and the cooling 
seasons. 

In determining comparative heating 
cost, the optimum efficiencies reported 
for various domestic furnaces were used. 
It is believed that these calculations are 
not too far out of line. A heat-pump 
system with a COP of 4.4 and electric 
energy at 1 cent per kwhr will compare 
favorably to heating with a good grade 
stoker coal at $10.50 per ton. Where 
coal sells for $12 per ton an electric heat- 
pump system should have a COP of 
about 3.7 with electricity at 1 cent per 
kwhr. E. B. Penrop.’® 


1° Head, Department of Mechanical Engi- 
neering, University of Kentucky. 


in New York City 


as an independent group. Expenses are 
paid through donations to committee 
funds by the Metropolitan Sections of the 
professional societies. 

The low percentage of freshman ulti- 
mately graduating from engineering 
schools motivated the formation of the 
New York committee. Our principal 
aim is to provide information to high- 
school students about the engineering 
profession, enabling them better to 
evaluate their own aptitudes and inclina- 
tions. The committee definitely avoids 
“selling’’ the profession to students. It 
is especially anxious to advise students 
who do not possess the needed basic ap- 
titudes to prepare themselves for some 
other work than engineering. 

Usually five members, one from each 
society, make each visit to the high 
schools. One of the visiting group acts 
as lead speaker covering the engineering 
profession as a whole, personal aptitudes 
needed in an engineer, schooling of an 
engineer, practical training of an ‘engi- 
neer, and major functions of engineering 
such as planning and design, construc 
tion, operation and research. Each o1 
the visiting members then gives a short 
talk on the fields covered by his profes- 
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sional society. Questions are then in- 
vited from the students which are an- 
swered by the committee members for 
the b nefit ali students present. The 
session concludes with the meeting 
breaking up into smaller groups with 
each committeeman answering questions 
bearing on more personal problems of the 
student. Meetings last about two hours. 

School authorities have been whole- 
hearted in their co-operation to get the 
engineering story before the students. 
To further this co-operation meetings 
are generally held annually and are 
jointly attended by our committee mem- 
bers, high-school superintendents and 
guidance counselors, and local engineer- 
ing-school faculty members. At this 
annual meeting the general problems of 
student guidance for the potential engi- 
neer are explored from all angles to every- 
one’s benefit. These meetings are fur- 
ther enhanced by being coupled with a 
luncheon or dinner facilitating intense 
discussions among those attending. 

Our group is now expanding its service 


to cover the metropolitan area as well as 
New York City. To render this extended 
service additional personnel are being re- 
cruited in order to keep the visiting load 
per member at a reasonable level. Prac- 
tically all of our visits take place during 
business hours, so the time given means 
a sacrifice on the part of the visiting mem- 
bers. Their earnest interest in this en- 


deavor is attested by the long tenure of 


membership in the group now in the 
eleventh year of itsexistence. Here is the 
record of the work done in the past in 
terms of high-school visitsmadeannually : 


No. of No. of 
Year visits Year visits 
1937-1938.. 3 1942-1943.. 22 


1938-1939... 13 1943-1944... 17 
1939-1940.. 22 1944-1945... 16 
1940-1941... 27 1945-1946.. 18 
1941-1942.. 24 1946-1947.. 26 

On the basis of an average attendance 
of 50 per meeting, our group has served 
approximately 9400 high-school students 
during the last 10 years. 


Manufacturing Laminated Tennis Rackets 


CoMMENT BY R. R. SmitH"™ 


The author has thoroughly covered 
the manufacture of tennis rackets,'* the 
historical background giving a resumé 
of the changes in style and shape which 
have had so much to do with the speed 
of the game. 

Mention was made of the steel racket 
with steel strings which did not meet 
with widespread favor among the lead- 
ing players. The author also showed a 
new development in the form of a mag- 
nesium racket. This racket is so new 
its merits have not been passed upon by 


8 Pressed Wood Corporation, Gardner, 
Mass. 

14 “*Manufacturing Laminated Tennis Rack- 
ets,"’ by J. N. Tynan, Mecuanicat ENGINEER- 
ING, vol. 69, September, 1947, pp. 735-738. 


ranking players. A great deal of study 
has been devoted to procurement of proper 
lumber and much attention has been 
given to manufacturing methods with 
the idea of producing an article made of 
wood of uniform quality. In the carly 
days of racket manufacture better grades 
of ash, hickory, and oak were available. 
Now that the original grades of stock are 
not available, laminated construction 
has come to the fore, and with it detailed 
study of proper adhesives. 

The paper shows the effort spent by a 
sporting-goods company in seeking to so 
control its product that each piece shall 
be of like grade; an extremely difficult 
accomplishment where natural raw ma- 
terials are used. Precision is stressed to 
a degree not thought possible outside 
the metalworking trades. 


The Habit of Community Service 


To tHe Eprror: 


Dr. Llewellyn Cooke points clearly to 
the engineer's disinterest in community 
service,!® in ENGINEERING 
for December, 1947. He is keenly aware 
of the danger to our way of life when 
those groups who have the opportunity 
of a higher education use this education 
almost entirely for the development of 
special knowledge, and turn their backs 


“The Habit of Community Service,’’ by 
M. L. Cooke, Mecuanicat ENGINEERING, vol. 
69, no. 12, December, 1947, pp. 1017 and 1018. 


on those general studies which would 
show them the relation between their 
specialty and the other activities of man- 
kind. Harvard, in its ‘Report on Gen- 
eral Education in a Free Society,’’ has 
recognized this error and is beginning to 
require all of its students to take certain 
basic courses, thus partially replacing the 
elective system. 

It is interesting to see what these 
courses are. First in the list is a course 
called *‘Humanities la—Homer, The Old 
Testament, Plato."’ Next comes ‘‘Hu- 


MECHANICAL ENGINEERING 


Have You Seen the 
ASME 


Technical Digest? 


IGESTS of papers presented at 
ASME meetings are pub 
lished in this new and informativ: 
section. Papers published in Mi 
CHANICAL ENGINEERING are not in 
cluded. 

This month's ASME Tercunicai 
Dicest section appears on pp. 248 
to 257. Turn now to these pages 
and keep abreast of all fields of 
mechanical engineering. 


manitics 14—The New Testament, Dante, 
Shakespeare." Is it possible that the 
way of life we have built up here in 
America rests, in its foundations, on be- 
lief in the brotherhood of man and the 
fatherhood of God? Does the real incen- 
tive for community service come from the 
feeling in the individual that he has a 
transcendental obligation to serve the 
community in which he lives, in every 
way he can? 

And as concerns his advancement in the 
world, is it true that the engineering stu- 
dent who learns to see need beyond his 
specialty, and develops skill in serving a 
varicty of needs, is the one who rises to 
the most responsible executive positions 
in his professional field? 

These fundamenta!s have been forgot- 
ten by too many of us teachers of special- 
ties. And we cannot teach community 
service until we, the teachers, regain our 
own deep convictions that broad skills in 
serving others, and the habit of doing so, 
cannot safely be dropped in favor of 
specialized training. The catastrophe 
which came twice to Germany—the land 
of specialists—is a clear example of the 
danger. The survival of Britain shows 
the essential place of religion and of com- 
petitive sports in the development of 
character, both individual and national. 

The reversal of the trend toward spe- 
cialism has setin. Gradually our college 
faculties will be made up of men with che 
broad outlook. But for the present, the 
encouragement of faculty members who 
have escaped ‘“‘superspecialism’’ by such 
writings and examples as those of Dr. 
Cooke can save many a student from the 
blindness of overspecialization and 1.ny 
a community from abandonment by its 
most highly trained citizens. 

E. Doax 
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16 Department of Metallurgical Engine<: ing, 
Lehigh University, Bethlehem, Pa. 
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REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


Gas-Turbine Construction 


Gas-Tursine Construction. By R. Tom 
Sawver. Prentice-Hall, Inc., New York, 
N. Y., 1947. Cloth, 6 X 9 in., 411 pp., 


Reviewepo By ArtHuR M. G. Moopy! 


R TOM SAWYER, the well-known 


author of “The Modern Gas Tur 


bine,’ has gone a step further in his new 
book, Turbine Construction." 


Where he was previously concerned with 
the potentialities of gas turbines, he is 
now presenting actual achicvements 
Essentially this book is a compilation 
of documents relating to gas-turbine 
construction and operation. Some of 
these are ASME papers, others are 


based on articles from technical journals, 
while a few are taken from manufac 
turers’ service manuals. In all cases 


the material is authoritative. For ex- 
ample, the chapter on “Operating Ex- 
perience With Gas Turbines’ is a re- 
vision of an ASME paper by A. E 
Pew, Jr., while the chapter ‘British 
Aircraft Gas Turbines”’ is an abstract of 
Dr. H. Roxbee Cox's fine lecture. The 
author has been meticulous in giving 
credit to the original sources. 

The book is in three parts. The first, 


on heavy equipment, deals with Allis- 
Chalmers and Brown-Boveri units, the 
Elliott Marine unit and the Escher-Wyss 
Closcd-Cycle Plant. The second covers 
Turbochargers, as built by American 
Locomotive, Elliott, General Electric, 
and Wright Aeronautical. The third 
deals with aircraft gas turbines, and con- 
tains sections on American, British, and 
G an types. 


there is a wealth of photographs, 
sko'ches, drawings, curves, and tables, 


W 1 give the book tremendous ‘“‘eye- 
ap) and present information which 
Wi answer many questions about gas 
tu nes 


\ile the book appears to be largely 
fro from mistakes, attention might be 
calicd to one on page 221, since the error 
could be misleading to the uninitated. 
In the last line, the figure 228 should 
read 67.6, giving an efficiency of under 
18 per cent instead of practically 60 per 
cent. 


ion Company, Jeannette, Pa. Mem. 


By the nature of the book it is not 
handy for reference purposes, because 
each section is presented substantially 
in the words of the original author, 
with a minimum of editing. Conse- 
quently, differences of terminology ap- 
pear, as well as differences in outlook 
and approach. It would have been 
helpful if Mr. Sawyer had added at least 
a little editorial comment to tic some of 
the loose ends together. To some ex- 
tent the role of such comment could have 
been filled by a well-conceived index. 

For example, anyone desiring to com- 
pare the types of materials used in dif- 
terent applications would welcome at 
least a brief discussion by the author. 
Failing this, he would be reasonably 
well satisfied if the index had a heading 
‘‘materials,’’ with complete subindexing. 


Lacking even this, he would still feel 
better if individual materials were ade- 
quately indexed. Unfortunately, they 
are not. 

One further shortcoming: Because he 
has adhered almost exclusively to formal 
reports, articles, or manuals, the author 
has missed some developments. The 
De Laval marine unit, for instance, has 
never been completely described in a 
published paper, but enough information 
has appeared to permit at least a brief 
description. 

All this may sound ungrateful. Mr. 
Sawyer has actually done something 
well worth doing. He has prepared a 
tremendously interesting book, and one 
which may be the best that could be done 
without materially delaying publication. 
If one wishes that he had taken a little 
longer and done a little more, he might 
well ask who ts to say where to stop. 


Industrial Health Engineering 


INpustriAL HeattH ENGINEERING. By Allen 
D. Brandt. John Wiley & Sons, Inc., New 
York, N. Y., 1947. Cloth, 53/4 X 9 in., 
395 pp., 164 figs., $6. 

Reviewen sy H. W. 

HE phrase ‘‘industrial health engi- 

neering, selected as a title for this 
book, is not vet in common use, never- 
theless it is fully descriptive of the text. 

The reader appreciates at once, from both 

preface and chapter content, that while 

maintenance of good health is the au- 
thor’s primary objective, he deals strictly 
with the engineering approach. 

Seldom has this reviewer seen in one 
volume a more compactly assembled, 
well selected, and easily read grouping of 
related data in a field so needful of just 
such information. Indeed, this book 
may be an important factor in the more 
complete recognition of industrial health 
engineering as a specialized profession. 

Typical of the health hazards featured 
in the text are those arising from exces- 
sive concentrations of dusts, fumes, 
mists, gases, and vapors; exposure to 
high, low, or rapidly changing tempera- 
tures, exposure to high humidity, im- 
proper sanitary conditions, radiant en- 

2 Assistant Superintendent, Engineering and 


Inspection Division, The Travelers Insurance 
Company, Hartford, Conn. Mem. ASME. 
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ergy, inadequate illumination, and noise. 

The author is to be complimented on 
his arrangement. In logical sequence, 
following a preface in which the ob- 
jectives are clearly defined, Chapter I 
treats of ‘Industrial Atmospheric Con- 
taminants and Their Industrial Hygiene 
Significance.’" Then follow chapters on 
practical methods of evaluating health 


hazards and on the principles and meth- , 


ods of control. Additional chapters are 
devoted to the design of ventilating and 
exhaust systems, including the hoods, 
ducts, traps, collectors, and accessories. 
Special chapters deal with the measure- 
ment of air flow, respirators, and protec- 
tive clothing, heating and air condition- 
ing, radiant energy, illumination, noise 
and sanitation. Stated in another way, 
the arrangement first points out what the 
industrial health hazards of major im- 
portance are, then describes how they 
may be found and evaluated, and finally 
suggests practical ways and means of 
controlling them. 

Typical of the care taken to provide 
complete information is the sixteen page 
table of occupations indexed to their 
corresponding specific health hazards. 
Approximately one thousand occupations 
are listed alphabetically from abrasive 
workers to zoological technicians. This 
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table is properly preceded by one covering 
atmospheric contaminants and by a table 
of health hazards. 

The principles of control are well ex- 
pressed in Chapter II under the headings 
‘Eliminating the Source of Contamina- 
tion,’’ ‘Prevention of Contaminant Dis- 
persion,’’ and ‘*Protecting the Worker.”’ 

But it is in the chapters dealing with 
design and with specific control methods 
that the book best illustrates its true 
worth. Tables, charts, sketches, and 
formulas, examples and references are 
given profusely wherever of interest and 
value but they are subordinate and sup- 
plementary nevertheless to the fully de- 
scriptive and explanatory text itself. It 


is evident that the questions and problems 
of the designer, owner, and operator have 
been anticipated and answered. 

This book is of value as a text for in- 
structors and students of industrial health 
engineering, and especially for the de- 
signers, owners, and operators of indus- 
tries where health hazards exist. Safety 
and health inspectors and industrial 
physicians will find much in it of interest 
and usefulness. It would not be out of 
place to describe it as a handbook or 
reference, for plant engineers, hygiene 
and sanitary engineers, and to the de- 
signers, engineers, and erection heads of 
equipment manufacturers and of con- 
struction and engineering concerns 


The Guarantee of Annual Wages 


Tue Guarantee or ANNuAL Waces. By 
A. D. H. Kaplan. The Brookings Institu- 
tion, Washington, D. C., 1947. Cloth, 
5'/4 X 8 in., 269 pp., $3.50. 


Reviewep sy Artuur S. Toornsury® 
N 1944 the Steel Workers (CIO) de- 
manded a guarantee of full-time pay for 

each week of their contract whether or 
not work was availabie. Subsequently 
other large CIO unions followed suit and 
the guaranteed annual wage soon became 
a popular controversial subject. 

Unfortunately, the union's demand for 
a negotiated or legislated industry-wide 
guaranteed wage has been too often con- 
fused with the voluntary plans supported 
by a few individual employers such as, 
Hormel, Procter and Gamble, and Nunn- 
Bush. There was, then, a real need for 
a factual analysis of the implications of 
this new type of guaranteed wage. Dr. 
Kaplan has filled this need with a careful 
study which is based on facts and logic, 
shorn of emotional thinking. 

Dr. Kaplan emphasizes that the regu- 
larization of employment has always 
been a major aim of management. In 
fact, many employers, chiefly in the con- 
sumer-goods lines, have enjoyed a large 
measure of success in this respect. A 
few of these have made formal commit- 
ments in the form of a wage-security 
plan. The important fact is, however, 
that the achievement of stability preceded 
the commitment whereas the CIO argues 
that the commitment will in itself bring 
about stability. In other words, accord- 
ing to the CIO, if everyone is guaranteed 
full pay, whether they work or not, 
unemployment will be banished and the 
guarantee will be painless. It is this 
aspect of the guaranteed wage which 
Dr. Kaplan considers the most dangerous 
and he devotes a considerable part of his 


Social and Economic Relations, General 
Motors Corporation, Detroit, Mich. 


book to explaining its shortcomings. 

Equally important is his analysis of 
the attitude of organized labor toward 
the guaranteed wage. Contrary to popu- 
lar belief, many labor leaders, particu- 
larly of the AFofL group, are skeptical 
if not opposed to the type of economic 
organization that would be required if 
guaranteed wages become widespread. 
The conflict between freedom and oppor- 
tunity, on the one hand, and security on 
the other, is not easily decided in favor of 
security at any price. These leaders also 
see in the guarantee a threat to higher 
wages, seniority, craft lines, and col- 
lective bargaining free of government 
regulations. 

Shortly before Dr. Kaplan released his 
book, the Advisory Board of the Office 
of War Mobilization and Reconversion 
transmitted to the President an official 
investigation of the guaranteed wage. 
Judging from the content of this Report 
the authors were more interested in pro- 


Study of 


Tue Strupy or Missires Resuttinc From 
AccipDENTAL Expiostons—A 
InvestiGators. By Crosby Field. The 
American Society of Mechanical Engineers, 
New York, N. Y., 1947. Paper, 81/2 X 
111/, in., 61 pp., 49 figs., $1.50. 


Reviewep sy Levin H. Campsztt, 


N preparing the manuscript for the 

pamphlet, *“The Study of Missiles Re- 
sulting From Accidental Explosions,"’ 
Colonel Crosby Field has made a very real 
contribution for the future safe operation 
of plants engaged in the manufacture and 
handling of explosives. The great detail 
of the work described by Colonel Field 


5 Executive Vice-President, International 
Harvester Company, Chicago, Ill. Hon. 
Mem. ASM®. 
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moting their conception of what un- 
employment compensation should 
than in exploring the issues raised hy 
the demand for a guaranteed wage. [n 
any event, they concluded that un- 
employment compensation and guaran- 
teed wages should be integrated so that 
the unemployed individual would receive 
full pay for not working—part of which to 
come from unemployment compensation 
and part from the employer's guarantce 
fund. Dr. Kaplan very ably dismissed 
this suggestion by pointing out that 
the two are completely incompatible. 
Unemployment-compensation benctits 
are purposely set at a level which 
makes unemployment unattractive and 
requires the unemployed individual 
to seek and accept other work if 
it is available, whereas no reasonable 
individual would expect a guaranteed 
worker receiving full pay for not working 
to look for or accept another job. In 
other words, one guarantees that a laid- 
off worker will look for work, whereas 
the other guarantees that he wll not look 
for or accept other work. Dr. Kaplan 
makes it evident that any suggestion to 
combine the two, namely, unemployment 
compensation and guaranteed wages, is 
naive, to say the least. 

The reviewer could give no better 
recommendation of Dr. Kaplan's book 
than to quote from a review article by 
Herman Feldman‘ which appeared in the 
December, 1947, issue of the American 
Economic Review in which he states ‘It 
is a forthright, hardheaded appraisal. 
It concentrates on the main issues, scts 
them forth clearly and readably and deals 
with them thoroughly.” 


* Formerly Professor of Industrial Relations 
in the Amos Tuck School of Business Ad- 
ministration, Dartmouth College; died on 
October 16, 1947. 


Missiles 


in the investigation of an explosion was 
necessary to determine the cause of any 
explosion. Once ascertaining the cause 
with definiteness, the mecessary stcps 
could be at once instituted in all other 
explosives’ installations to prevent 4 
similar occurrence. 

To watch the work of the author and 
his assistants in examining and analyzing 
the evidence available after an explosion 
gave one a great sense of security in 
knowing that here were a group of men 
who couldand would determine the cause. 

A president of a great company, spe: x- 
ing of the very few explosions in our 
plants, and of our enormous Ordnance 
ammunition loading and handling pro>- 
lem, used to say to me, ‘‘General, you 
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are living on borrowed time,"’ and 
so we would have been had it not 
been for this deveted group of ‘men 
who composed the organization of the 
Safety and Security Branch of the Ord- 
nance Department. 

In late June of 1942, shortly after I was 
made Chief of Ordnance, I realized the 
vital necessity of safety of operation of 
our explosive and loading plants through- 
out the country and called Colonel Miles 
by long distance, and later found him in 
the hospital. Very shortly he was re- 
leased and I requested him to set up the 
Safety and Security Division of the 
Department. He quickly recruited a 
strong staff and affiliated with various 
associations and industries throughout 
the country, and solicited their help in 
our safety problems. 

Throughout the war, which was a 
period of ‘‘streamlining,"’ ‘‘unification,"’ 
“tying-together,’’ etc., various attempts 
were made to emasculate this division. 
However, when attention was called to 
the extremely hazardous nature of the 
work and of the exact “‘know how” re- 
quired to operate with safety, these 


various efforts were successfully turned 
back. No one seemed to want the re- 
sponsibility when the danger was pointed 
out. 

A method was worked out whereby all 
plants were at once notified and at once 
introduced corrective measures as inves- 
tigation of any one explosion proceeded. 
In other words, there was no such thing 
as waiting until the whole survey was 
completed, tabulated, checked, and 
approved. When a fact was established, 
it was at once transmitted for use in help- 
ing to prevent a similar explosion in 
other plants. 

Figures compiled by the National 
Safety Council show there was only one 
other industry in the country safer for an 
employee to work in and that was the 
ladies’ garment industry—a truly re- 
markable record of the tremendous 
advance over the situation prevailing 
throughout World War I! 

So to these men who made such a 
record possible, headed by Colonel Miles, 
Colonel Gerber, and Colonel Field, the 
thanks of the Army and of the nation are 
due! 


Scientific Management 


Scientiric MANAGEMENT, comprising Shop 
Management, The Principles of Scientific 
Management, and Testimony Before the 
Special House Committee. By Frederick 
Winslow Taylor. With a Foreword by 
Harlow S. Person. Harper & Brothers, 
New York, N. Y., 1947. Cioth, 51/2 X 81/2 
in., 16, 14, 207, 144, and 287 pp., illus., 
$5 


Revriewep By Epwarp H. Hempe.® 


HE republication of these works is as 
truly a most distinguished contribu- 
tion co the science of management as 
was their first publication during the 
carly years of this century. It should 
not be overlooked that thereby writings 
are kept alive which are considered in 
the entire world as the first methodical 
Presentations in the field of management 
an have become the very beginnings and 

foundations of a new science. 
\' is further gratifying that the Fore- 


word to the new edition gives the bio- 
g!iphical data of Mr. Taylor needed to 
fully understand the texts, and that the 


Foreword was written by Dr. Harlow S. 
Person, who during a long and most dis- 
tinguished career has been the main 
apostle of Taylor’s ideas on Scientific 
Management, which basically aims to 
create a Maximum of production for the 
greatest benefit of all concerned and 


Py Adjunce Professor, Industrial Enginecring, 
Graduate Division, Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y. Chairman, Small 
Plants Committee, ASME. 


suggests new ways of achieving this 
goal. 

The writings of Taylor contained in 
this volume, or at least parts thereof, 
have become known not only in every 
English speaking country, they were also 
published in form of translations in 
German, French, Swedish, Czech, Span- 
ish, Russian, and other languages. In 
most foreign Universities where manage- 
ment was taught, the students were re- 
quired not only to know about, but ac- 
tually to read and study these writings. 
Scientific societies, and even govern- 
ment agencies spread the new knowledge 
through special committees among engi- 
neers, factory managers, and hundred 
thousands of men interested in manage- 
ment. They used and still use it in their 
daily work. 

If it is really intended—as President 
Truman's Commission on Higher Educa- 
tion recommended—that the great body 
of American youth be educated not only 
in the very elementals required for getting 
a job in some profession or industry, but 
also to recognize the interdependence of 
all people, to understand the ideas of 
others, to express one’s own effectively; 
and if higher education is to be made to 
educate men and women to participate 
best prepared in the important activi- 
ties of national and international scope, 
the thorough study of Taylor's ideas 
should be required from everyone who 
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intends to -participate in any kind of 
management here or abroad. ‘‘It is 
essential today that education come de- 
cisively to grips with the worldwide 
crisis of mankind.” 

Taylor, in expressing his fundamental 
ideas on management, as Dr. Person points 
out, did not use the systematic style in 
which college textbooks are written in 
our days. Yet, the careful searcher after 
truths will find much clearer language 
and more food for serious thought and 
fundamental! thinking on management in 
these three treatises, than he is likely to 
find in some of the much wordier books 
on management that are composed today. 
And anyone who cares to do some sys- 
tematizing of his own, can do it readily, 
if he will try to remember what Taylor 
says on planning, organizing, operating, 
and controls; he will thus acquire a 
truly excellent fund of just that kind of 
basic knowledge which he needs to 
appraise his own thinking on manage- 
ment matters and that of others, any- 
where, and at any time. 

True, many of the devices, techniques, 
and procedures, which Taylor recom- 
mended for application in management 
more than thirty-five years ago, are no 
longer as applicable as they were when 
proposed. Times have changed and 
better methods have been developed. 
But this the intelligent reader will gladly 
grant, and he will treasure the book 
just the same for its true and everlasting 
values. 


Books Received in Library 


Davison’s Tsxtite Brug Boox, United 
States and Canada. Eighty-second year, 
July, 1947, handy edition. Davison Publish- 
ing Co., Ridgewood, N. J., 1947. Cloth, 
5 X 8 in., 1298 pp., tables, maps, $5.75; 
office edition, $8.25; executive's and sales- 
men’s Directory (mills only) $4.50. This 
standard directory contains the usual informa- 
tion concerning mills of the textile industry, 
covering cotton, woolen, rayon, silk, and jute 
goods, and those using the processes of knit- 
ting, dyeing, and sanforization. 


Dictionary OF Macsing Tzgros. 
By A. C. Telford. American Technical So- 
ciety, Chicago, 1947. Paper, 3 X 5'/, in., 
292 pp., $0.75. All the terms with which a 
mechanic should be familiar in order to pursue 
his trade effectively are briefly defined in this 
small volume. A number of words and terms 
not directly related to shopwork are included 
or their value in general use. 


Inpustriat Accountinc, Complete Course. 
By S. W. Specthrie. Prentice-Hall Inc., New 
York, N. Y., 1947. Cloth, 6 X 91/, in., 395 
pp., tables, $5.35. Emphasizing the processes 
and executive uses of industrial accounting, 
this volume may be used as a text by business 
administrators, engineers, and engineerin 
students. Basic accounting principles an 
bookkeeping procedure are discussed in the 
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early chapters. The main features of corpora- 
tion accounting are then presented, followed 
by a group of chapters devoted to cost-account- 
ing theory and procedure. How to use the 
accounting data in administering a business is 
stressed throughout the book, and the con- 
cluding chapters deal with the executive uses 
of the accounting data for the control of busi- 
Mess expense, measurement of the operating 
results, and formation of business policies. 


IntTRopucTION TO Mecuanics. By J. W- 
Campbell. Pitman Publishing Corporation, 
New York, N. Y., and London, England, 
1947. Cloth, 6 X 9!/, in., 372 pp illus., 
diagrams, charts, tables, $4.50. The seven- 
teen chapters of this text cover the field of ele- 
mentary mechanics from rectilinear kinematics 

vrayitation and Lagrange’s equations. 

>!e chains and cables are included, and 
‘1 whole of particle dynamics is treated in 
one chapter. Calculus methods are freely 
used throughout, with recourse to the vector 
calculus where its particular use is advisable. 
The most important of the brief mathematical 
appendixes is the one discussing the principles 
of computation with particular attention to 
the handling of significant figures. 


Macuinery’s Hanpsoox. By E. Oberg 
and F. D. Jones. Thirteenth edition. In- 
dustrial Press, New York, N. Y., sole distribu- 
tors for the British Empire: Machinery Pub- 
lishing Co., Ltd., Brighton, England, 1946. 
Cloth, 4'/2 X 7 in., 1911 pp., diagrams, 
charts, tables, $6. This standard annual 
reference book provides essential data and in- 
formation on machine design and shop practice 
for the mechanical engineer, draftsman, tool- 
maker, and machinist. New material in- 
cludes recent or revised engineering standards 
as well as additional decdlesen reflecting 
current designing and manufacturing practice. 
As is customary, the extensive technical and 
mechanical data are presented in tabular form 
for convenience of use. Material concerning 
metallurgical, hydraulic, and other allied fields 
is given, and the whole compilation is covered 
by a thirty-page index. 


MatueMaticaL THeory or Rocket Fiicut. 
By J. B. Rosser, R.R. Newton, and G. L. Gross, 
McGraw-Hill Book Co., Inc., New York, 
N. Y., and London, England, 1947. Cloth, 
6 X 9/4 in., 276 pp., illus., diagrams, charts, 
tables, $4.50. Originally prepared as a re- 

rt to the Office of Scientific Research and 
wand ment on wartime laboratory research, 
this volume has now been issued with the addi- 
tion of a considerable amount of expository 
material. A simple explanation precedes the 
mathematical part of each section to provide 
a general idea of rocket flight. The book is 
therefore useful both as a handbook for the 
trained scientist with no previous experience 
in the field and a text for the reader with 
little scientific training. A ey ard 
a glossary of the symbols used are included. 


Mecuanicat Laporatory Metuops. By 
F. W. Keator. Fifth edition. D. Van Nos- 
trand Co., Inc., Toronto, Canada, New York, 
N. Y., and London, England, 1947. Cloth, 
6 X 9'/, in., 380 pp., illus., diagrams, charts, 
tables, $4.50. Intended for use inco nnection 
with undergraduate laboratory courses, this 
volume contains four parts dealing with the 
testing of instruments, analysis of combustion, 
the testing of power-plant units, and other 
tests. Fundamental principles are presented 
in such a way that the student may apply 


them to specific cases. This fifth edition is 
only slightly different from its predecessor. 
The abridged tables of properties of steam and 
ammonia have been deleted, and a few new 
items added to the section on instruments. 


MEcHANICs. 
Frank. 
York, N. Y., and London, England, 1947. 
Cloth, 6 X 9'/, in., 297 pp., diagrams, tables, 
$4. The first of several volumes intended to 
replace the author's ‘Introduction to Theo- 


By J. C. Slater and N. H. 
McGraw-Hill Book Co., Inc., New 


retical Physics,’’ this book emphasizes the 
topics important to mechanics, and those 
which make the study of mechanics the funda- 
mental basis of all theoretical physics. Par- 
ticle dynamics, problems of oscillation, vibra- 
tion, wave motion, elasticity, and hydro- 
dynamics are treated. Modern mathematical 
methods, such as ordinary and partial dif- 
ferential equations, vector analysis, Four- 
ier series, and differential vector and tensor 
operations are used. Appendixes contain 
the mathematical background for these 
methods for the use of those familiar with 
calculus and differential equations. 


Mopern Disset. By O. F. Allen. Pren- 
tice-Hall, Inc., New York, N. Y., 1947. 
Cloth, 6 X 9'/, in., 268 pp., illus., diagrams, 
charts, tables, $5. Presenting the history 
and —— of the Diesel engine, this 
volume relates its evolution from the first, 
heavy, awkward-looking machine to the 
lightweight, beautifully designed, modern, 
Diesel. Essentially descriptive, the text 
presents no design information, but utilizes 
some 185 illustrations to show the accomplish- 
ments of the early days, the modern Diesels, 
and their applications on land, in the air, and 
on the sea. 


Mopern Gas Turpine. By R. T. Sawyer. 
Second edition. Prentice-Hall, Inc., New 
York, N. Y., 1947. Cloth, 6 X 91/4 in., 224 
pp , illus., diagrams, charts, tables, $4. 

repared for the use of those interested in the 
development and applications of the gas tur- 
bine, this volume contains fundamental 
principles of operation, a graphic description 
of the inventions concerned, and an account 
of recent uses as supercharger and prime 
mover. This second edition covers the same 
material as the first with the addition of ma- 
terial on jet propulsion in the rewritten chapter 
on the gas turbine as an aircraft prime mover. 
An appendix of questions on the material in 
each chapter has been added. There is a 
bibliography. 


Nonrerrous Propuction 
By J. L. Bray. Second edition. John Wiley 
& Sons, Inc., New York, N. Y., Chapman & 
Hall, London, England, 1947. Cloth, 6 X 
9'/, in., 587 pp., diagrams, charts, tables, $6. 
This volume first treats the general subjects 
of metal ores, smelting, slags, and fluxes, then 
deals with the important nonferrous metals 
individually. The metals of secondary im- 
portance are considered, and this second 
edition introduces a chapter on the use of 
— chemistry in metallurgical processes. 

eference lists are found at the po cf each 
chapter. The book is intended as a college 
text for students in metallurgical engineering. 


NonmMetALtic INcLusions IN Steet. By M. 
Baeyertz. American Society for Metals, 
Cleveland, Ohio, 1947. Cloth, 6 X 9°/, in., 
135 pp., illus., diagrams, charts, tabies, $3. 
Surveying the nature and origin of the common 
types of nonmetallic inclusions, this volume 
also contains a few of the methods that may 
be used to study them. It is not a complete 
coverage of the subject, nor a history of the 
development, but rather an introductory text 
for the beginner. The origin of inclusions 
in ingots, the formation of inclusions in sub- 
scales, and the effect of rolling and forging 
on inclusions are discussed. References to 
periodical literature are given. 


Practicat ror Grapnic Presentation 
or Business Statistics. By L. E. Smart and 
S. Arnold. Bureau of Business Research, 
College of Commerce and Administraticn, 
Ohio State University, Columbus, Ohio, 1947. 
Cloth, 6 X 9'/4 in., 89 pp., diagrams, charts, 
tables, $2. Presenting in a clear and concise 
manner the essential rules for current constric- 
tion of the most widely used types of business 
charts, this volume also contains forty ex- 
amples which illustrate the application of the 
rules. Alternative practices are not given, but 
rather, basic instructions for making charts 
in accordance with generally accepted stand- 
ards. Procedure outlines and sample charts 
are mainly used. 


Precision Worxsnop Metuops. By H. J. 
Davies. Second edition. Longmans, Green 
and Co., New York, N. Y.; Edward Arnold & 
Co., London, England, 1946. Cloth, 5'/2 X 
83/, in., 324 pp., illus., diagrams, charts, 
tables, $5. Describing the principles upon 
which precise work depends, this volume treats 
the methods used in machine work. It is 
assumed the reader has a knowledge of ma- 
chine tools and processes, as these are not 
described in detail. This second edition in- 
troduces a chapcer on surface finish and adds 
recent material tothe list of references. Discus- 
sions of machinability and of limit systems are 
included as well as machine-shop procedures 


RecorpDs AND RESEARCH IN ENGINEERING AND 
INpustriaL Science. By J. E. Holmstrom. 
Second edition, revised and enlarged. Chap- 
man & Hall, Ltd., London, England, 1947. 
Cloth, 5'/2 X 83/, in., 366 pp., diagrams, 
charts, tables, 21s. Of interest to those who 
use technical knowledge in their work, this 
volume shows how to obtain information con- 
cerning the work the rest of the world is doing 
in any field. It shows how data may be col- 
lected from technical sources, how to integrate 
facts and ideas, and how to transmit these 
facts and ideas to those who need them 
Other topics discussed are the nature and 
methods of technical science, the principles of 
technical translation, and the various organiza- 
tions, particularly British, that issue publica- 
tions themselves or abstract the work of others. 


Rotary Vatve Enaines. By M. C. I. 
Hunter. Hutchinson's Scientific and Techni- 
cal Publications, London, England, New York, 
N. Y., Melbourne and Sydney, Australia, Cape 
Town, South Africa, 1946. Cloth, §'/4 X : 
in., 216pp.,illus., diagrams, charts, tables, 21s. 
The author describes the general principles and 
applications of rotary valves in detail and 
draws comparisons between them and the 
poppet-valve for use on internal-combustion 
engines. The development of the rotary valve 
up to the present time is also discussed with 
descriptions of various rotary and semirotary 
systems applied to various types of old and 
modern engines—steam, gas, and gasoline. A 
brief final chapter presents the author's con- 
jectures on the future development of the 
rotary valve. 


Scare Mopets tn Hyprautic ENGINEERING. 
By J. Allen. Longmans, Green and Company, 
London, England, New York, N. Y., Toronro, 
Ontario, Can., 1947. Cloth, 51/2 8/4 
407 pp., illus., diagrams, charts, maps, tab'-s, 
$8.50. This book presents a survey of ‘he 
techniques, advantages, and limitations of 
hydraulic model experiments. ‘‘Dynam:..! 
similarity’’ and its general implications ‘9 
fluid mechanics are discussed, and scale-mo'c! 
of river problems are described. 
Two classes of problems are considered: (¢ 
one, involving only the flow of water betw<<? 
or over fixed boundaries; and the other, 19 
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which the phenomena of erosion and accretion 
occur. Detailed references to the sources of 
data are included. 


Scrence IN ProGress. (Society of the Sigma 
XI Devoted to the Encouragement of Research 
National Lectureships 1945 and 


in Science. 
By F. B. Jewett and 


1946.) Fifth series. 
others, edited by G. A. Baitsell. Yale Uni- 
versity Press, New Haven, Conn., 1947. 


Cloth, 6 X 91/2 in., 353 pp., illus., diagrams, 
charts, maps, tables, $5. Beginning with a 
discussion of the future of scientific research 
in the postwar world, this fifth volume con- 
tains reports of recent major investigations 
in ine varied fields. The present knowl- 
edge of the earth's center, the development 
of the betatron, and summation of the prog- 
ress in catalysis research are consi 
Over one half of the book is devoted to various 
phases of biology. 


SececteD TecHNIQUES OF STATISTICAL ANALY- 
sis for Scientific and Industrial Research and 
Production and Management Engineering. 
By the Statistical Research Group, Columbia 
University. Published by McGraw-Hill Book 
Company, Inc., New York, N. Y., and London, 
England, 1947. Cloth, 6 X 9'/, in., 473 pp., 
charts, tables, $6. This book discusses a 
series of problems which occur frequently in 
planning, analyzing, or interpreting quantita- 
tive data, and explains various techniques 
appropriate to these problems. It describes 
the statistical approach to a problem, expounds 
the theory that can be brought to bear upon it, 
and points out the features of the problem that 
determine the relevance of the theory. De- 
tailed computational procedures are given, and 
the interpretation of results is illustrated. 


SteaM AND Gas ENGINEERING. By T. E. 
Butterfield, B. H. Jennings, and A. W. Luce. 
Fourth edition. D. Van Nostrand Co., Inc., 
New York, N. Y., 1947. Cloth, 6 X 9!/, 
in., 588 pp., illus., diagrams, charts, tables, 
$6. This new edition follows the policy of 
the previous ones in giving the latest facts 
and best procedures in elementary steam and 
gas engineering. The considerable revision 
includes a shifting of the order of presentation 
of material for a more logical approach; the 
work on steam turbines is expanded, while 
the treatment of reciprocating engines is 
turcher condensed; and the chapters on 
thermodynamics, gas properties, and gas 
cycles have been enlarged. A new chapter 

the gas turbine has been introduced. The 
text provides a full treatment of heat-power 
igineering for students taking only one heat- 
power course, or an introductory course for 
those specializing in the field. 


Tasies Or Besser Functions, pre- 
pared by the Mathematical Tables Project, 
National Bureau of Standards, Volume 2. 

ilumbia University Press, New York, N. Y., 

47. Cloth, 73/4 X 1038/4 in., 328 pp., 

ibles, $7.50. The major part of the present 

‘lume is devoted to tables of the spherical 


essel functions X JeCX), for +e rang- 
ing from 29/2 to 61/2 with from 7 to 10 sig- 
ificant figures. This set of tables complements 
hose previously published for +, ranging 
‘rom 1/2 to 27/2. A discussion of the prop- 
“rues of these functions and the computation 
methods used also appeared in the previous 
‘clume; both volumes contain interpolation 
methods and notes on their respective tables. 


‘Tecunican Asgropynamics. By K. D. 
Wood. Second edition. McGraw-Hill Book 
Company, Inc., New York, N. Y., and London, 
England, 1947. Cloth, 6 X 91/4 in., 472 pp., 
illns., diagrams, charts, tables, $5.50. As in 


the first edition, the purpose of this book is to 
enable the student to use published technical 
information on aircraft components to calcu- 
late the performance and stability of — 
and helicopters. Basic aerodynamic charac- 
teristics, airplane performance, and flight test- 
ing, and ites and control factors are dis- 
cussed in detail. This second edition has been 
considerably revised with emphasis on high 
speed and compressible flow. A large section 
of technical-data tables and charts is appended. 


TecHNOLOGY oF INDUsTRIAL FirE AND Ex- 
PLOsION Hazarps. Two volumes. By R. C. 
Smart. Chapman & Hall, Lrtd., London, 
England, 1947. Cloth, 51/2 X 8%/, in., illus., 
diagrams, charts, tables; vol. 1, 202 pp.; 
vol. 2, 184 pp., 16 s each volume. The broad 
coverage of these two volumes should make 
them of interest in a wide field of industrial 
and insurance work. Fire wastage and re- 
search are deale with in volume 1, as well as 
the thermal reactions of materials and fire 
risks with agricultural products, coal, indus- 
trial fuels, and gases. Hazards with light 
alloys, light-alloy dust explosions, and ex- 
plosive dusts produced in industry are con- 
sidered. New materials, techniques, and 
processes are discussed in volume 2. Dangers 
due to toxic gases and the use of self-contained 
breathing apparatus are examined, while elec- 
trical fires and explosions, due to static elec- 
tricity and lightning are given close atten- 
tion. Examples of actual fires and explosions 
are given throughout the book. 


Tueory or MatuematicaL Macuines. By 
F. J. Murray. King’s Crown Press, Morning- 
side Heights, New York, N. Y., 1947. Stiff 

aper, 8'/2 X 11 in., 116 pp., diagrams, tables, 

3. In presenting a comprehensive discussion 
of basic principles, the fundamental require- 
ments of both digital and continuous mecha- 
nisms are considered with the mechanical and 
electronic methods for meeting them. An 
operational approach to the general question 
a te solution of mathematical problems by 
machines is proposed. Apart from this, the 
book is devoted to such mathematical instru- 
ments as the planimeter and integraph. Mod- 
ern devices fer the same purposes, based on 
photoelectric techniques, are also studied. 


TRANSMISSION BELTING AND Bett Drives. 
By H. S. Jude. Trade & Technical Press, 
London, England, 1947. Cloth, 5'/; X 81/2 
in., 322 pp., diagrams, charts, tables, 30s. 
Following a general introductory chapter is a 
discussion of power losses, the drive layout, 
and application rules. Leather, rubber, bal- 
ata, solid woven hair, and cotton belts are 
discussed, including belts of twofold con- 
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struction. Special leather belts, belt fasten- 
ings, splices in fabric belts, V-ropes, pulleys, 
and shaftings are considered as well as selec- 
tion, installation, care, maintenance, and 
safety measures in the use of belts. British 
Standard Specifications, useful facts, tech- 
nical data, and formulas are included. 


Vatve Gear Desicn. By M. C. Turkish. 
Eaton Manufacturing Company, Wilcox-Rich 
Division, Detroit, Mich., 1946. Cloth 7 X 
10'/, in., 130 pp., illus , diagrams, charts, 
tables, $6. While the general subject of valve- 
gear mechanisms is covered, emphasis is placed 
on the mathematical aspects of cam design and 
performance which occupy some three fourths 
of the book. Detailed examples and extensive 
tables add to its practical value in solving 

roblems encountered in valve-gear design. 

he material presented is based on the author's 
considerable experience in both the production 
and research aspects of valve gear for all types 
of internal-combustion engines. 


Wirevess Direction Finpinc. By R. Keen. 
Fourth edition. ‘Wireless World,’ by Iliffe 
& Sons, Ltd., London, 1947. Cloth, 5 X 8 in., 
1059 pp., illus., diagrams, charts, maps, 
tables, 45 s. Revised to include material on 
research work done during the war, this 
volume is intended for use as a manual, not a 
textbook. Navigation systems using the 
hyperbolic grid, the design and testing of high- 
frequency radiogoniometers, and transmission- 
line theory as applied to Adcock aerial] sys- 
tems are The cause and reduction 
of resonance effects in Adcock aerials and 
feeders, and H-F finding equipment are con- 
sidered. A section on calibration has been 
added and that on beacons has been expanded. 
Radar is not included. A compedaiine 
bibliography of over 700 items covers the 
literature on directive reception and trans- 
mission as applied to navigation taken from 
75 magazines within the period 1893-1947. 


YearBOOK OF THE HEATING AND VENTILAT- 
1nG Inpustry, published by Technitrade 
Journals, Ltd., London, England, 1947. 
Cloth, 5'/2 X 8%/, in., 139 pp., diagrams, 
charts, tables, 5s. Providing technical, 
contractual, and other trade information, 
this volume is of interest to architec’, engi- 
neers, and others who have contact with 
heating and ventilating contractors. Tech- 
nical articles in this edition are on thermal 
insulation, district heating, technical educa- 
tion, and standardization. Wage rates and 
apprenticeships are discussed from the British 
viewpoint. A list of corporation members, 
a buyers’ guide, and a trade-name index are 


included. 


ASME BOILER CODE 


Interpretations 


HE Boiler Code Committee meets 
monthly for the purpose of con- 
sidering communications relative to the 
Boiler Code. Anyone desiring informa- 
tion on the application of the Code may 
communicate with the Committee Secre- 
tary, ASME, 29 West 39th St., New 
York 18, N. Y. 
The procedure of the Committee in 
handling the Cases is as follows: All in- 


quiries must be in written form before 
they are accepted for consideration. 
Copies are then sent by the Secretary of 
the Committee to all members of the 
Committee. The interpretation, in 
the form ofa reply, is then prepared by the 
Committee and is passed upon at a regu- 
lar meeting. 

This interpretation is later submitted 
to the Council of The American Society 
of Mechanical Engineers for approval 
after which it is issued to the inquirer 
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and published in Mecnanicat ENGINEER- transverse tensile specimens of the light- 
ING. est gage used in construction, and in ac- 

Following is a record of the interpreta- cordance with Fig. Q6, and tested in 
tions of this Committee formulated atthe accordance with Par. Q-108(a), and shall 
meeting of January 9, 1948, and ap- show the test results of Par. Q.10%a). 
proved by the Council on February 9, Two specimens of this kind shall be made 
1948. in each position used in actual fabrica- 
tion. 

When construction involves the use of 
fillet welds, test welds shall be made as 


; required by Par. Q-105(b) in the thickness 
Inquiry: May plates, forgings and cast- o¢ material which will be used in actual 


ings similar in chemistry to pipe in Speci- construction. These welds shall be 
fication SA-280 be used for Code construc- tested in accordance with Par. Q-108(d) 


tion? It is pointed out that ASTM and shall show the test results of Par. 
Specifications A 301-47T covers such Q-109(d). 


gradcof plate of flange and fireboxquality. 
Similar grades under Specification SA-217 than 3/s2 in. in thickness, the other pro- 
for —— and Specification SA-182 for cedure qualification tests shown in Table 
forgings are required for high tempera- Q41 may be omitted. 
ture service. The application would be (2) The operator qualification tests 
to Par. P-103 and to Table P-5. There  .h2)1 be in accordance with Section IX, 
would be no change in the allowable except that in Table Q3 the making of 
stresses as given in Tables P-5 and P-7 ne root-bend and one face-bend speci- 
from those for carbon-molybdenum chro- meg on the thickness of material used in 
sam. Be <7 fabrication may be used; but in that 
Reply: Pending revision of existing case, the operator shall not be considered 
specifications to include the chromium  ualified for a thickness greater than 
addition, it is the opinion of the Com- twice that used in these tests. 
mittee that the proposed chromium If the thickness of the test specimen is 
addition to carbon-molybdenum specifi- other than 3/, in., the testing shall be 
cations will meet the intent of the Code. done in a guided-bend test jig with the 


When welded, constructions built of plunger and die member proportioned as 
these materials shall be thermally stress-  fg]Jows: 


relieved for all thicknesses. 


Case No. 1021 (Reopened) 
(Special Ruling) 


On these stainless steel specimens less 


Thickness of plunger member = 4 times 
Cass No. 1061 the thickness of test specimen 
Radius of plunger member = 2 times the 
(Special Ruling) thickness of test specimen 
Inquiry: Par. U-17(a) of the Code Width of opening, die member = 6 times 
limits the minimum thickness of material the thickness of test specimen plus !/s 
to be used in welded construction to */32 in. 
in. Inconsideration of the prevention of | Radius of die member = 3 times the thick 
reduction in thickness in service, may ness of test specimen plus !/;¢ in. 
fusion-welded vessels be constructed of 
stainless steel less than */32 in. in thick- 
ness for non-corrosive service? 


Specimens made in this operator quali- 
fication test shall be tested in accordance 
with Par. Q-208 and shall show the test 

Reply: Welded vessels covered by Pars. results required by Par. Q-209. 

U-69 and U-70 and made of corrosion- Fillet weld specimens shall also be 
resistant steel conforming to Specifica- made as shown in Fig. Q-4, tested in 
tion SA-240, Grades S, M, T, or C, as accordance with Par. Q-108, and shall 
shown in Table U-2, may be constructed show the test results required by Par. 
of thickness not less than provided Q_-109. 

all other requirements in the Code are 
met and the service for which the vessel 
is built in noncorrosive. Certain of these 
Code requirements are modified for these 
lighter gages, as shown in some of the 
following paragraphs. 

The maximum allowable working 
stresses shall be those shown in Table 
U-2 for these grades. 

The Procedure and Operator Qualifica- 
tions shall be in accordance with Section Inquiry: Will it be permissible under 
IX of the Code except that: the Code to build up fittings in accord- 

(1) Procedure qualification shall in- ance with the general fusion welding pro-__; 


Case No. 1063 
(In the hands of the Committee) 


Case No. 1064 
CIn the hands of the Committee) 


Case No. 1065 
(Special Ruling) 
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pleted fitting shall be given a normalizin, 
treatment in lieu of the stress-relieving 
requirement of Par. U-76. 

Reply: It is the opinion of the Com 
mittee that the intent of the Code will be 
met if built-up fittings such as ells, tees, 
return bends, etc., are fabricated in ac- 
cordance with the general procedure for 
fusion welding under Par. U-68 and other 
applicable paragraphs of the Code for the 
type of service intended, except that the 
completed fittings with flanges attached 
by welding may be given a full normaliz 
ing treatment for grain refinement in licu 
of the 1100 to 1200 F stress-relieving. 
Testing shall be done after welding and 
after normalizing. The electrodes used 
for welding shall be selected with a 
sufficient high initial tensile strength to 
compensate for any loss in tensility of the 
seam due to normalizing. 


Proposed Revsions and 
Addenda to Boiler 
Construction Code 


T IS the policy of the Boiler Code 
Committee to receive and consider as 
promptly as possible any desired revisions 
of the rules and its codes. Any sugges- 
tions for revisions or modifications that 
are approved by the Committee will be 
recommended for addenda to the code, to 
be included later in the proper place. 

The following proposed revisions have 
been approved for publication as pro- 
posed addenda to the Code. They are 
published herewith with corresponding 
paragraph number to identify their loca- 
tion in the various sections of the code 
and are submitted for criticism and ap- 
proval from anyone interested therein. 

It is to be noted that a proposed fevi- 
sion of the Code should not be considered 
final until formally adopted by the Coun 
cil of the Society and issued as pink 
colored addenda sheets. Added words 
are printed in sMALL caPITALs; words to 
be deleted are enclosed in brackets [| } 
Communications should be addressed to 
the Secretary of the Boiler Code Com 
mittee, 29 West 39th St., New York 18, 
N. Y., in order that they may be pre 

sented to the Committee for considera 
tion. 


Par. P-186(c). Add the following: 


or a furnace may be attached by a full penetr: 
tion weld, with the furnace extending at lea~’ 
through the full thickness of the tube sheet. 


Par. P-199(c). Add the following: 
Doubling plates may be applied by inte: 


mittent or continuous fillet welds with inn: 
and outer plates held together by welded stay 


n accordance with the requirements for stay¢ 


clude the making of two reduced-section cedure of Par. U-68 except that the com- surfaces. In such case the value of (C) shall be 
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150. The maximum pitch limitation of 81/2 
in. in Par. P-204 shall not apply. Stress- 
relieving shall conform to requirements of Par. 
P-108. 

Pars. P-239, P-242 (last section), P-243 
(third section). Change references to “‘longi- 
tudinal joint’’ to read ‘“‘longitudinal and 
circumferential joints."’ 


Par. P-300. Insert the following as the 
fourth sentence of the fifth section: 

For piping operating at temperatures above 
800 F, the symbol may be stamped on a name 
plate which is irremovably attached by weld- 
ing, provided such welding is stress-relieved, 
or on a circular metal band at least 1/4 in. thick 
slipped over the end of the pipe. 


Par. P-332(c). Add the following as the 
second section: 

For equipment operating at temperatures 
above 800 F, the stamping may be applied to 
a name plate which is irremovably attached 
by welding to the part, provided such weld- 
ing is stress-relieved. 


Par. U-68(e) Revise second section to read: 

The tensile strength of the joint specimen 
in Fig. U-15 when it breaks in the weld shall 
be not less than the minimum of the specified 
tensile range of the plate used. (The tension 
test of the joint specimen as specified herein is 
intended as a test of the welded joint and not 
of the plate.) If the specimen breaks in the 
plate at not less than 95 per cent of the mini- 
mum of the specified tensile range of the plate 
and the weld shows no sign of weakness, the 
test may be accepted as meeting the require- 
ments. If the specimen breaks in the plate 
below this strength tolerance because of a 
local plate defect, one additional specimen 
shall be tested and shall meet the require- 
ments. 


Par. U-73 Revise as follows: 

c) Start this section to read: 

C) Ctrcumferential, EXCEPT AS 
POR INTERMEDIATE HEADS IN (f), circumferential 
and other joints of vessels, etc. 

idd the foliowing as (f), relettering present 
as (g). 

Intermediate heads, without limit to 
thickness, of the type shown in Fig. U-18¢d)* 
may be used for all types of vessels provided 
that the outside diameter of the head skirt 
(lange) is a close fit inside of the overlapping 
ends of the adjacent lengths of cylinder. 


PROVIDED 


Par. U-77(b). Revise first sentence to read 


Vessels built in accordance with the require 

“nts of Pars. U-69 and U-70, 12 ft or less in 
ameter and/or 20 ft or less in vertical height, 
ie welded joints of which are not stress-re- 
-ved and radiographed, shall be subjected to a 
ydrostatic test pressure of at teast [not less 
than] 11/3 times BuT NOT MORE THAN 2 TIMES 
the maximum allowable working pressure, 
and while subject to this pressure all butt- 
welded joints that are not supported by other 
means, and all welded joints if such a test is 
feasible, shall be given a thorough hammer or 
impact test. 


* Fig. U-18(d) will be Fig. 38 on page 25 of 
the interpretation pages. 


Par. U-128. Replace last sentence by the 
following: 

However, any gap in that portion of a stif- 
fening ring supporting the shell as shown at 
A and E in Fig. U-28 shall not exceed the 
length of arc given in Fig. U-29 unless addi- 
tional reinforcement is provided as shown at 
H in Fig. U-28, or unless: 

(1) The length of unsupported shell arc 
does not exceed 90 deg; 

(2) The unsupported shell arcs in adjacent 
stiffening rings are staggered 180 deg; 

(3) The distance L used in the charts of 
Figs. U-22, U-24, and U-26 is taken as equal to 
twice the spacing between adjacent stiffening 
rings, or as the distance from the end of the 
cylindrica) shell to the second stiffening ring; 


and 


(4) All other applicable provisions of the 
Code, including the strength of the stiffening 


ring, are met. 
Form U-1. 


changes. 


Table UA-8(a). Rev 


TABLE UA-6 (a) GASKET MATERIALS AND CONTACT FACINGS 


ise as follows: 


A “Certificate of Field As- 
sembly Inspection’’ will be added similar to 
that appearing in Form P-2, with editorial 
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Table UA-8(b) will be revised as it appeared 
in April, 1947, MecHanicaL ENGINEERING. 


Par. U-201. Revise second section to read: 

The hammer test as specified in Par. U-77(b) 
shall be made under a hydrostatic pressure of 
not less than 11/4 times but not more than 1.62 
times the maximum allowable working pres- 
sure, EXCEPT THAT VESSELS 24 IN. OR LESS IN 
DIAMETER MAY BE TESTED TO 2 TIMES THE MAXI- 
MUM ALLOWABLE WORKING PRESSURE. 


New Material Specifications. The Commit- 
tee has approved the adoption of the following 
ASTM specifications to be included in Section 
II of the ASME Boiler Construction Code: 

A 299-47T Specifications for High Tensile 
Strength Carbon-Manganese-Silicon Steel 
Plates for Boilers and Other Pressure Vessels 

A 300-47T Specifications for Steel Plates for 
Pressure Vessels for Service at Low Tempera- 
tures 

A 301-47T Specifications for Chromium- 
Molybdenum Steel Plates for Boilers and 
Other Pressure Vessels 

A 302-47T Specifications for Manganese- 
Molybdenum Steel Plates for Boilers and 
Other Pressure Vessels 


GASKET FACTORS (m) FOR OPERATING CONDITIONS AND MINIMUM DESIGN STRESS (y). 
(Note: This Table gives a list of many commonly used gasket materials 
and contact facings with suggested design values of m and y REFER TO TABLE 
that have generally proved satisfactory in actual service when ua-8 (b) 
using effective gasket settings width b given in Table UA-8 (b). 
These desig values are suggested only and are not mandatory. 
GASKET | MIN. DESIGN SKETCHES USE 
GASKET MATERIAL FACTOR | SEATING AND LIMI- COL 
= y NOTES | rarrons 
Rubber without fabric or a high percentage 
of asbestos fibre > 
75 Shore Darenster USE 
5 iz ore Durometer 2 
Thick | 2400 500 
Asbestos with a suitable binder 16 Thick 2075 3700 or ens 
for the operating conditions 1/32 Thick | 3.50 6500 
Cloth inserted soft rubber 275 50 
Cloth inserted hard rubber 1.25 4,00 
Rubber with asbestos fabric in- | 3 - ply 2.25 2200 OE 
sertion, with or without wire 2 - ply 2250 2900 ez > 
reinforcement. - ply 2.75 3700 or 
Vegetable fiber 1.75 1100 DOD 
Spiral-Wound Metal, Asbestos Carbon 2.50 2900 GHG 
Filled Stainless | 3.00 1,500 
Serrated Steel Asbestos Filled 2075 3700 Acie 
Corrugated Metal Soft Aluminum 2250 2900 
Asbestos Inserted Soft Copper or Brass 2075 3700 
or Iron or Soft Steel 3200 4500 
Corrugated Metal, el or L-6% Chrome 3.25 5500 
Jacketed Asbestos Stainless Steels 3.50 6500 
it Aluminun 2075 3700 
a ft Copper or Brass 3.00 4,500 
ron or Soft Steel 3625 5500 @ 
Monel or 4-6% Chrame 3.50 6500 
Stainless Steels 3015 7600 
Soft Aluminum 3225 5500 
soft Copper or Brass 3250 6500 QiLy 
Flat Metal Jacketed ron or Soft Steel 3.75 7600 
4 hrome 3.75 9000 eu» > 
ainless Steel 3275 9000 
Soft Aluminum 3425 5500 
Grooved Iron or Soft Copper or Brass 3450 6500 wae | oss 
Soft Steel with ron or Soft Steel 3275 7600 ee) 
or without [lionel or 4-6% Chrome 4.00 8800 C 
Metal Jacketed Stainless Steels 10100 aNLY 
Soft Aluminum 4.00 8800 
iSoft Copper or Brass 4e75 13000 
Solid Flat Metal Iron or Soft Steel 5250 18000 ONL 
Monel or 4-6% Chrome 6.9 21800 
6.50 26000 
5250 18000 U 
Ring Joint 6.00 | 21800 
6.50 26000 S Y 
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ASME NEWS 


And Notes on Other Engineering Societies 


CompiLep AND Epirtep sy A. F. BocHEeNnek 


Engineers Joint Council Offers 
Services to UNESCO 


HE desire of American engineers to pro- 

mote international understanding by co- 
operating with UNESCO (United Nations 
Educational, Scientific, and Cultural Organiza- 
tion) was expressed in a letter addressed to 
Milton S. Eisenhower, chairman, U.S. National 
Commission for UNESCO on Jan. 20, 1948, by 
R. M. Gates, past-president and Fellow ASME, 
and representative of the Engineers Joint Coun- 
cil on the National Commission. The letter 


follows: 


Dear Dr. Eisenhower: 

During the recent meeting in Mexico City, 
Dr. Arthur H. Compton suggested I write to 
you about the organization we have set up in 
the engineering societies to co-operate with 
your U. S. National Commission for UNESCO 

The Engineers Joint Council has authorized 
the appointment of a committee of counselors 
to advise me in my capacity as Council's 
representative on your Commission. The 
appointed counselors are: Harold C. Dean, 
New York, N. Y., Ralph L. Goetzenberger, 
Washington, D. C., George C. Heikes, New 
York, N. Y., Augustus B. Kinzel, New York, 
N. Y., Albert B. Newman, New York, N.Y., 
Stewart E. Reimel, New York, N. Y., Clifford 
S. Strike, New York, N. Y., Richard H. Tatlow 
3rd, New York, N. Y., and Robert M. Gates, 
chairman, New York, N. Y. 

CA short biography of each of these men was 
attached. 

At the dinner given by Dr. Needham at the 
Montejo Hotel in Mexico City, I outlined 
certain activities in which we are now engaged 
and other projects, compatible with the activi- 
ties of UNESCO, under consideration. 

For a number of years the engineers of 
America have been developing an extensive 
international relationship. This relationship 
has grown because of the demand for our engi- 
neering techniques by the peoples of the world. 
This development of engineering service has 
been essential therefore not only to the eco- 
nomic development of the States but to all 
countries. 

The development of the applied sciences as 
wrought by the engineers has had a tremen- 
dous impact upon the social and political 
development of all nations. Realizing the 
importance of our work in modern civiliza- 
tion, we have long awaited the opportunity 
for further co-operation and mutual assistance 
that UNESCO now makes possible. 

We have approximately 100,000 members in 
the constituent Societies represented by the 


Engineers Joint Council. These engineering 
Societies are selective in their membership. 
In order to become a member of these selective 
groups, One must not only be interested in the 
progress of his profession, but must have 
several members sponsor his application. 
Thereafter, the prospective member is investi 
gated for education, experience, and moral 
character. Hence we have in these Societies 
a well-qualified and selected group of engineers 
who are the leaders in the profession. They 
are the executives of the large mining, construc- 
tion, chemical, and manufacturing companies, 
educators, and research men who are accus- 
tomed to putting ideas into action 

Seven thousand of these active practicing 
engineers, speaking the universal language of 
technology, and in most cases the native 
tongues in the 80 countries where they are 
working, are thoroughly acquainted with 
these foreign engineers and their problems. 
These men represent the American point of 
view, wherever they are. They are co-operat- 
ing with engineers of other nations in the 
modern techniques aud practices of civil, 
mining, mechanical, electrical, and chemical 
engineering. These members contribute to 
the proceedings in their own Societies and to 
the technical literature which is accessible to 
all who are interested. 

These Societies have nearly 400 committees, 
on which almost 5000 engineers are active. 
One hundred seventy-two of these committees 
are co-operating with allied engineering 
groups. There are 334 local forums and 513 
student chapters in universities. Regularly 
scheduled meetings both in the United States 
and in foreign countries keep this large group 
in constant touch with contemporary issues. 

Since the war, over 70,000 volumes of tech 
nical literature have been donated to libraries 
and colleges in the devastated areas. This 
activity is to be augmented. The Societies 
have 91 centers in foreign countries for the free 
distribution of their published periodicals and 
literature. The Engineering Societies Library 
buys and distributes to 211 additional book 
centers. These are largely public or university 
libraries. In 1947 we had 7000 subscriptions 
to our engineering periodicals from foreign 
countries. These were purchased by individ- 
uals, industries, and government agencies, not 
members of the Societies. 

Many of the members of our Societies are 
also members of foreign engineering groups 
and many of these members regularly attend 
their meeting in the various foreign countries. 
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Under the direction of these Societies, we h. 
given fully paid scholarships to foreign st 
dents to attend our universities. Individua 
as well as committees, of the Societies a 
participating in many activities through: 
the world in technological developments 
mutual interest. These apply to standard 
safety, properties ot gases and materia 
gages, Measures, processes, alloys, and cou 
less other subjects too extensive to outlis 
here. 

We have faith in the opportunities fo: 
UNESCO. We desire to synchronize o 
activities with the work of vour committe« 
We have outlined a brief summary of o 
activities and facilities to give you an idea of 
our potential value to vour Commission. Ma 
I say again that we wholeheartedly pledge o 
support. We will be receptive ro any suggc 
tions you have co make as to how we can better 
cO-operate with you. 

I await your pleasure should you desire 


discuss this subject with us. 


Respectfully yo 
R. M. Gare 


Note for ASME 
Travelers 


Are You Avatlable as an 
ASME Speaker? 


tyes who are planning to 


make business trips to the South, 
Southwest, or the West in the next three 
or four inonths are cordially invited to 
speak before ASME Sections in cities 
they plan to visit 

Local engineers are often disap- 
pointed because they miss an opportu- 
nity to hear prominent members of the 
profession who are visiting among 
them. Last-mirute invitations are 
usually declined with regret because of 
the speaker's long-standing business 
commitments. 

If you are available as a speaker and 
are planning an extended business trip 
in the late spring or early fall, please 
notify ASME Headquarters. Give us 
your itinerary, the topic on which you 
are prepared to speak, and information 

on fees and other charges. 

This information will be wired to 
| ASME Sections along your proposed 
| route for use in program making. 


ASME News 
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Annual-Meeting Publicity 
Sets New High Mark 


HE ASME 1947 Annual Meeting was the 

best publicized Society meeting in years, 
according to George A. Hastings, ASME 
director of public relations. Based on clip- 
pings received from one clipping bureau by mid- 
January, newspapers in 42 states and the Dis- 
trict of Columbia published stories of the 
meeting. Many of these were front-page 
stories and twelve were editorials. 

In all, 600 clippings equivalent to 208 col 
umns of space, representing more than three 
times the publicity received for the 1946 
Annual Meeting, were received. New York 
newspapers carried 75 stories, newspapers else- 
where 445, and periodicals 68 

Tuesdav, Dec. 2, 1947, and the following 
mornl 1g new spapers throughout the nation 
rried the ASME on the front pages with 
stories featuring the address of David Lilien 
tha In the New York area alone the story 

front-page billing in the New York Tyme 
Herald Tribune, World Telegram, Sun, Journa 
imerican, and Newark Evening News 

Excellence of the program, popular nature 
speakers 


Ca 


ny of the papers, ‘big-name”’ 
advance publicity, and good public relations 
were the reasons attributed for the wider 
recognition accorded the ASME by the daily 


newspapers 
In the preparation of the advance publicity, 

! of the 216 papers and addresses were 
checked for promising publicity material. 
Some 40 papers were selected and served as the 
b of 31 news releases which were distributed 
mally. These releases, it was noted, 
formed the basis of most of the clippings re- 


To help reporters, editors, and special 
writers obtain material for stories, the Society 
operated a pressroom in Atlantic City. This 
fully staffed and was open 12 hours a 

This service was appreciated by news- 
writers, many of whom wrote letters com- 
g favorably on the assistance received 


the meeting. 


Joseph Slepian Receives 
AIEE Award 


‘| “HE Edison Medal for 1947 for meritorious 
ichievement in electrical science has been 
led to Joseph Slepian, associate director 
Westinghouse Research Laboratories, 
is practical and theoretical contributions 
ver systems through circuit analysis, arc 
|, and current interruption,’’ it was 
aced recently by the American Institute 
ectrical Engineers, sponsors of the 

Slepian developed the ignitron, an elec- 
tr nic tube now widely used in the production 
iminum and magnesium, and did out- 
ling pioneer work in the design of circuit 
breakers and lightning arresters for the protec- 

t power systems. 

(he medal was scheduled for presentation 
on Jan. 28, 1948, during the winter convention 
of the American Institute of Electrical Engi- 
neers in Pittsburgh, Pa. 


ASME News 


Three ASME Members Honored 
by Stevens Institute 


GEORGE A. STETSON | RIGHT. RECEIVES HON 


ORARY DEGREE OF DOCTOR OF ENGINEER- 
ING FROM HARVEY N. DAVIS, PRESIDENT OF 
STEVENS INSTITUTE OF TECHNOLOGY 


HOBOKEN, N. 


EORGE A. STETSON, member ASME 
Gia editor of MecHaNnicaL ENGINEERING, 
received an honorary degree of doctor of engi- 
neering from the Stevens Institute of Tech- 
nology, Hoboken, N. J., after which he de- 
livered the commencement address at cere- 
monies held in the administration building of 
the Institute, Jan. 31, 1948. The same honor- 
ary degree was conferred on Allan R. Culli- 
more, member ASME and president of the 
Newark College of Engineering, Newark, 
N. J. 

Atadinner given by the Alumni Association 
of the Institute in the Astor Hotel, New York, 
N. Y., Jan. 30, 1948, Harvey N. Davis, Fellow 
and past-president ASME, was honored on his 
20th anniversary as president of Stevens In- 
stitute. Dr. Davis received the honorary de- 
gree of doctor of engineering from Stevens and 
a special 20th-anniversary silver medallion 
from the Alumni Association as well as the 
Stevens Honor Award presented annually for 
‘notable achievement.”’ 

In the citation, Dr. Davis hailed Dr. Stetson 
as the ‘‘effective ‘voice of America’ speaking 
to fellow engineers in many lands’’ and ‘‘as 
one whose broad and deep understanding of 
the part that engineers are playing in the 
modern world is a constant inspiration to 
them to do still more for the common good.” 
Referring to Dr. Stetson's 15 years of univer- 
sity teaching, the citation went on to say that 
he was ‘‘now rounding out twenty years of 
teaching of another sort as editor of the pub- 
lications of The American Society of Mechani- 
cal Engineers, which, under his direction have 
won acclaim as being among the very best 
technical periodicals in the world."’ 

In his address, Dr. Stetson told the young 
men that the engineer must supplement his 


technical knowledge of science and engineering 
with a knowledge of men and organizations 
to meet the critical production needs of the 
world today. 

‘*Machinery and methods,"’ he said, ‘‘re- 
spond to the rational treatment of science and 
engineering. They adhere strictly to the laws 
of their natures and these laws are fairly sim- 
ple and well known. But machinery and 
methods are useless without men, and men 
respond to laws that are complex and obscure. 
When the engineer is forced to take over not 
only the job of developing, maintaining, and 
operating the machinery of production but the 
handling of men as well, he finds that his 
knowledge of science and engineering must be 
supplemented with a knowledge of men and 
organizations. Just as he must devise useful 
mechanisms and products from the discoveries 
of science, so also must he devise smoothly 
operating and effective organizations of men 
for producing them.”’ 

Dr. Cullimore is a past vice-president of the 
American Society for Engineering Education 
and has been a leader in setting the standards 
for student selection and guidance through 
his work with the Engineers’ Council for 
Professional Development. As a member of 
national committees on national defense, 
postwar planning, and labor legislation, he has 
presented the engineer's point of view on many 
CIVIC projects. 


Midwest Power Conference 
to Be Held April 7-9 


HE 1948 Midwest Power Conference will 

be held at the Sheraton Hotel, Chicago, 
Ill., April 7-9, 1948, according to Stanton E. 
Winston, member ASME, director of the con- 
ference. 

As its part in the conference the ASME 
Chicago Section is sponsoring a joint luncheon 
on Wednesday, April 7, at which Robert 
Krause, chairman of the Chicago Section, will 
preside. This will be followed by a technical 
section on central-station practice sponsored 
by the Power and Fuels Division of the Chicago 
Section. Speakers have not been announced. 


Excellent Attendance at 
1947 Annual Meeting 
Technical Sessions 


WENTY-FIVE of the 55 technical sessions 

at the ASME 1947 Annual Meeting in 
Atlantic City, N. J., attracted larger audiences 
than comparable sessions during the 1946 meet- 
ing in New York, N. Y., according to a recent 
study of costs and attendance data compiled for 
the Meetings Committee. 

The unfavorable aspect of the Atlantic City 
meeting was the 200 per cent increase in ad- 
ministrative cost caused by the expenses of 
headquarters staff, increased gratuities, use of 
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better public-address systems, and expenses of 
student aides coming from New York and 
Philadelphia. 

The 1947 figures for attendance at technical 
sessions was considered remarkable because of 
the 40 per cent reduction in registration caused 
by moving the meeting away from New York, 
N. Y. 

While due in part to the excellence of the 
program, the Meetings Committee feels that 
conditions favorable to the ASME type of 
meeting found in Atlantic City were an impor- 
tant factor in the success of the technical 
program. For one thing, adequate facilities 
made it possible for 46 per cent of the regis- 
trants to stay at the headquarters hotels. The 
comparative figure for New York was 10 per 
cent. In Atlantic City, 40 nearby hotels and 
clubs housed the remainder of the registrants, 
while in New York the preceding year, 50 dif- 
ferent hotels all over the city were used. Be- 
cause so many members stayed near the head- 
quarters hotels, it was convenient to remain 
longer on the scene of the meeting and to par- 
ticipate more fully in the program. 

The item of cost to members, which caused 
the Committee some concern in breaking the 
New York annual meeting precedent, also takes 
on a more favorable aspect in the light of ex- 
periences in Atlantic City. Except for the 
main hotels, rooms near headquarters were 
lower in cost than those in New York. Good 
restaurants, convenient to the meeting, serving 
meals at New York prices, also helped to re- 
duce costs for many members. 

Of the total registration of 3216, more than 
one half were members and the others guests, 
students, and women. The largest single dele- 
gation came from Pennsylvania, the metropoli- 
tan New York area was second, New Jersey 
third, New York State fourth, and Illinois 
fifth. 

The largest reduction in registration in com- 
parison with 1946 attendance was in the metro- 
politan New York area and Connecticut groups 
with a reduction of 67 and 72 per cent, respec- 
tively. The New Jersey group showed a reduc- 
tion of 48 per cent. 


Hydraulic Division 
Organizes New 
Committee 


HE Hydraulic Division of The American 
Society of Mechanical Engineers organized 
a new committee at the 1947 Annual Meeting 
to provide closer co-operation in the field of 
positive-displacement hydraulic mechanisms 
between engineering and research personnel. 
The principal objectives of the new commit- 
tee are: (1) To encourage publication of 
engineering and research papers; (2) to par- 
ticipate in setting up standards for industry; 
(3) to encourage research and educational pro- 
grams; and (4) to co-operate with other 
organizations active in fields of interest to the 
Committee. 
As its first effort, the Committee is planning 
to present two papers at the 1948 Semi-Annual 
Meeting in Milwaukee, Wis., this summer. 


W. E. Wilson, director of research, Sund-' 


strand Machine Tool Company, Rockford, III., 


is chairman. Other members of the Com- 
mittee are: Hans Ernst, research director, 
Cincinnati Milling Machine Company, Cin- 
cinnati, Ohio; S. R. Beitler, professor of hy- 
draulic engineering, Ohio State University, 
Columbus, Ohio; R. H. Davies, engineering 
manager, Parker Appliance Company, Cleve- 
land, Ohio; O. E. Teichman, research engineer, 
Armour Research Foundation, Chicago, IIl.; 
A. B. Riddiford, hydraulic engineer, J. S. 
Barnes Corporation, Rockford, Ill.; C. T. 
Link, hydraulic division, Racine Tool and 
Machine Company, Racine, Wis.; R. C. Binder, 
Purdue University, Lafayette, Ind., and E. F. 
Wright, chief engineer, reciprocating pump 
division, Worthington Pump and Machinery 
Corporation, Harrison, N. J. 

Members interested in positive-displacement 
hydraulic mechanisms who wish to contribute 
to the committee's program are invited to 
communicate with the chairman. 


New Dutch Publication 
Announced 


NEW Dutch publication project called 

Applied Scientific Research and sponsored 
by three Dutch research agencies was 
announced recently by Martinus Nijhoff, pub- 
lisher of The Hague, Netherlands. 

The project calls for publication in English 
of two volumes of original research in the field 
of applied science over a period of 18 months. 
One volume will contain papers on mechanics 
and heat, and the other on electrophysics, 
accoustics, and optics. An editorial board of 
Dutch scientists will pass on papers selected 
for publication. Subscription rate is 20 guil- 
ders or about $8 for each volume. 


ASME Publishes New Safety 
Code for Conveyers 


HE American Society of Mechanical En- 

gineers recently published a new safety 
code for mechanical conveyers to serve indus- 
try in its fight against accidents resulting from 
use of conveying equipment. The new code 
called ‘‘Safety Code for Conveyers, Cable- 
ways, and Related Equipment, ASA B20.1- 
1947,"’ was written jointly by the ASME and 
the National Conservation Bureau under the 
procedures of the American Standards Asso- 
ciation. 

Its purpose is to serve as a guide for state 
authorities in drafting state safety codes and 
regulations. Its voluntary use by manufac- 
turers and users of mechanical conveyers will 
provide a safety standard to be followed by 
operators and supervisors. 

The code covers safety suggestions for con- 
struction, installation, operation, and mainte- 
nance of conveyers and conveying machinery 
such as power conveyers, gravity conveyers, 
pneumatic tubes, tiering conveyers, and cable- 
ways, but does not treat self-propelled steer- 
able industrial trucks. 

Part I covers general safety regulations for 
conveying equipment; Part II deals with 
specific regulations applying to the various 
classes of equipment such as serial cableways, 
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apron, belt-bucket, chain, and other types of 
conveyers. 

The provisions of the code are the consensus 
of a working committee of more than 50 repre- 
sentatives of manufacturers, users, insurance 
companies, government agencies, and special- 
ists in the field of conveyer equipment. D. L 
Royer, member ASME, Ocean Accident and 
Guarantee Corporation, New York, N. Y., 
was chairman. 

Copies may be obtained from Publications 
Sales, ASME, 29 West 39th Street, New York 
18, N. Y., at 90 cents per copy. 


Applied Mechanics Reviews 
Published by ASME 


HE first issue of Applied Mechanics Re- 

views, anew monthly review journal pub- 
lished by The American Society of Mechanical 
Engineers in co-operation with 10 other 
engineering and scientific societies, was re- 
leased in January, 1948. 

The new publication presents a critical re- 
view of world literature in applied mechanics. 
Ic aims to help workers in mechanics through- 
out the world to keep informed about the work 
being done elsewhere in this field. More as a 
guide to reading rather than a ‘source of de- 
tailed information, Applied Mechanics Re- 
views makes available a review of papers pub- 
lished in more than 500 scientific journals 
throughout the world. 

In a format similar to that of other ASME 
publications, such as the Transactions and the 
Journal of Applied Mechanics, the first issue of 
the new publication contained 32 pages with 
more than 200 reviews of approximately 200 
words each, grouped under 32 different head- 
ings, such as, wave motion, impact, scis- 
mology; buckling problems; material test 
techniques; aerodynamics of flight, wind 
resistance; heat transfer; and others. 

Among the co-operating societies are: The 
Institution of Mechanical Engineers, The 
Engineering Institute of Canada, Engineering 
Foundation, and others. L. H. Donnell, 
member ASME, is editor. 

Annual nonmember subscription is $12.50; 
single copies sell for $1.50. To members of 
the ASME and co-operating societies, sub- 
scription is $9 per vear; single copies $0.75. 
Copies may be obtained from ASME Publica- 
tion Sales Department, 29 West 39th Street, 
New York 18, N. Y. 


Danish Engineers Dedicate 
New Building 


HE Danish Engineering Society dedicated 

its new engineering building in Copcn- 
hagen, Denmark, Jan. 21, 1948. The old bu: !d- 
ing, which stood close by the one used by the 
German gestapo, was destroyed during an air 
raid in 1945. As part of the ceremonic: 4 
memorial plate was unveiled honoring civil 
engineers who gave their lives for the freed.m 
of Denmark. A. K. Bak, member ASME, 
Municipal Electricity Works, Copenhag-, 
Denmark, represented the Society at ‘he 
ceremonies. 
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WSE Plans Women’s 
Division 
FFICIALS of The Western Society of 
Engineers met recently with a group of 
licensed professional women architects and 
engineers in the Chicago area to formulate 
plans for a Women's Division of the society. 
Objectives of the new division will be to 
give the professional women in the engineering 
field an opportunity for individual and profes- 
sional advancement through self-expression 
and contributions to civic developments of an 
engineering nature. 


Mining Engineer Wins 1947 
Alfred Noble Prize 


OHN H. HOLLOMON, junior member 

AIME, research associate, General Electric 
Company, Schenectady, N. Y., has been 
awarded the Alfred Noble Prize for his paper, 
“The Mechanical Equation of State,’’ which 
was published in Metals Technology of the 
American Institute of Mining and Metallurgi- 
cal Engineers. The prize was presented at 
the annual meeting of the Institute held in 
New York, N. Y., Feb. 18, 1947. 

Mr. Hollomon is a graduate of the Massa- 
chusetts Institute of Technology. At present 
he is directing research in physical metallurgy 
fer the General Electric Company. He is the 
author of numerous papers on metallurgy and 
physics, and co-author of a recently published 
book entitled **Ferrous Metallurgical Design.”’ 

The Alfred Noble Prize was established in 
1929, made possible by Mr. Noble, past-presi- 
dent ASCE, and is awarded annually to a 
young member of one of the four Founder 
Societies or the Western Society of Engineers 
for a published technical paper of unusual 
merit. 


R. J. S. Pigott New 
SAE President 


|. S. PIGOTT, Fellow ASME, and chief 

.. engineer, Gulf Research and Develop- 
mene Company, Pittsburgh, Pa., was elected 
as president of the Society of Automotive 
Enzineers for 1948. He assumed office follow- 
ing the close of the SAE annual meeting in 
Book-Cadillac Hotel, Detroit, Mich., Jan. 13, 


D. S. JACOBUS (LEFT) ACCEPTS THE NEW 
PAST-PRESIDENT S$ EMBLEM FROM PRESIDENT 
E. G. BAILEY 


(The ceremony took place at the regular Janu- 
ary meeting of the ASME Boiler Code Com- 
mittee on which Dr. Jacobus serves as honor- 
ary chairman. Dr. Jacobus, who is an 
honorary member, served the ASME as 
manager from 1900 to 1903 and president in 
1916. He has been a member of the Boiler 
Code Committee since its organization in 1911. 
Dr. Jacobus received a regular ASME em- 
blem for the fellow grade set with a six-point 
diamond and inscribed on its reverse side to 
note his year of service as president. Similar 
emblems are to be presented in the future to 
each ASME tow se as he leaves office. ) 


British Publish New 
Science Journal 


HE Engineering Societies Library recently 

received copies of the first three issues of a 
new monthly British journal of science and its 
application called Research, and published by 
the Butterworths Scientific Publications, Lrd., 
London. 

Organized by British scientists headed by 
Sir John Anderson, the journal aims to fill the 
gap left by the disappearance from the inter- 
national markets of the German scientific 
publications. The journal will not specialize 
in any field bur will try to reduce the time 
interval between initial research and the prac- 
tical development based on it by presenting 
new discoveries, new applications, and new 
techniques in mnonspecialized language to 
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appeal equally to the trained scientist and to 
the industrialist. Annual] subscription is $10. 


ASME Materials-Handling 
Conference a Success 


ONE-DAY conference on materia]s-han- 
dling problems was sponsored by the Ma- 
terials Handling and Management Divisions 
of the Society in co-operation with the ASME 
Cleveland Section as part of the Second Na- 
tional Materials-Handling Exposition, held 
in Cleveland, Ohio, Jan. 12 to 16, 1948. 

The ASME program consisted of two tech- 
nical sessions and a dinner held at the Hotel 
Statler, Tuesday, Jan. 13. Four papers were 
presented covering such subjects as progress in 
materials handling at the Iaternational Har- 
vester Company, and the relations of materials 
handling to man-hour reduction and product 
diversification. 

A feature of the conference was a dramatiza- 
tion of materials-handling equipment in ac- 
tion, a one and one-half hour pageant which 
depicted _receiving-department activities, 
warchousing, and unit loads in transit. 


Engineering Salaries Paid 
by Cities Reported in 
Recent Survey 


ESTERN cities pay chief city engineers 

most and cities in the northwestern sec- 
tion of the United States pay least, according 
to a recent survey conducted by the American 
Association of Engineers, Chicago, Ill. 

This fact and many others are published in a 
24-page booklet ‘Incomes of Professional En- 
gineers in Public Employment,’’ which sum- 
marizes data obtained from 180 typical cities 
located in 42 states regarding salaries paid in 9 
engineering positions in 1938, 1942, and 1947. 

The booklet is intended as an aid to engi- 
neers and employers in determining equitable 
compensation for engineering services. 

The survey reports that average salaries of 
50 per cent of municipal engineers increased 
from $2680 in 1938 to $3670 in 1947 and that 
the salaries of chief engineers increased from 
$3640 in 1938 to $4950 in 1947. 

The booklet may be obained for $1 from the 
American Association of Engineers, 8 South 
Michigan Avenue, Chicago 3, Ill. 


1948 Regional Administrative Committee Meetings 


Region City Hotel 
I New London, Conn. Mohican 
II New York, N. Y. Headquarters 
Ill Elizabeth, N. J. Winfield Scott 
IV Savannah, Ga. De Soto 
= Pittsburgh, Pa. Roosevelt 
VI Louisville, Ky. Kentucky 
Vil Spokane, Wash. Davenport 
VIII Kansas City, Mo. President 


Date 


March 25-26 
April 7-8 
March 23-24 
April 4-5 
April 14-15 
April 23-24 
April 30-May 1 
April 17-18 
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ASME Headquarters 
News Notes 


EADER Survey of Mecuanicat 
NEERING has been resumed with the 
January, 1948, issue. The Publications Com- 
mittee wants constructive criticism on the 
‘Junior Forum’ and the ‘ASME Technical 
Digest."’ 

Space devoted to news about Section and 
Student Branch activities is being reduced this 
month because of lack of interest in these 
departments indicated by reader surveys. 

Because of the diversity of ASME activities, 
approximately 650 pages of instruction manu- 
als on Committee and Society operation have 
accumulated over the years. An effort is 
heing made to consolidate this information in 
one or more pamphlets. When completed, 
availability of the manuals will be announced. 

The revival of interest among Junior mem- 
bers for service as advisers on ASME adminis- 
trative committees has resulted in a project to 
review current Society policy on junior ad- 
visers. 


ASME Calendar 
of Coming Events 


| March 1-4, 1948 
ASME Spring Meeting 
New Orleans, La. 


May 20-22, 1948 
ASME Oil and Gas Power Divi- | 
sion Meeting 
St. Louis, Mo. 


| May 30-June 5, 1948 
ASME Semi-Annual Meeting 
| Milwaukee, Wis. 


June 17-19, 1948 
ASME Applied Mechanics Divi- 
sion Meeting | 
Chicago, IIl. 


Sept. 13-17, 1948 

ASME Instruments and Regula- 
tors Division Meeting 

Philadelphia, Pa. 


Sept. 20-21, 1948 
ASME Aviation Division Meeting 
Dayton, Ohio. 


Oct. 3-6, 1948 

Petroleum Committee of the | 
ASME Process Industries | 

Division Meeting 
Amarillo, Texas. 


| Nov. 3-4, 1948 
ASME Fuels Division Meeting 
White Sulphur Springs, W. Va. 


Nov. 28-Dec. 3, 1948 


ASME Annual Meeting 
New York, N. Y. 


Jan. 10-14, 1949 
Materials Handling Division and 
Management Division Meet- 


ing 
Philadelphia, Pa. 


To improve service to members, the whole 
professional-division organizational structure 
is being scudied by the Professional Divisions 
Committee. 

Sponsors of the third National Materials- 
Handling Exposition recently invited the 
ASME to take full responsibility for arranging 
an entire 5-day technical program for the 
exposition. 

The five-dollar nonmember registration fee 
for national ASME meetings will be continued 
according to a decision of the Professional 
Divisions Committee to see how the policy 
affects membership development. 

The Engineers Joint Council has authorized 
its Commission on Latin America to proceed 
with its plan for establishing the Ade/antos 
de Ingenieria on a permanent self-supporting 
basis. An attempt will be made to encourage 
advertisers to provide funds. Ade/antos is 
a quarterly journal which reprints selected 
articles from Founder Societies’ publications 
for benefit of Latin-American engineers. 

Six professional Divisions have scheduled 
national conferences between Sept. 13 and 
Nov. 3, 1948. Watch for programs. 

First issue of Applied Mechanics Reviews with 
32 pages and more than 200 reviews was pub- 
lished in January, 1948. 

A “Safety Code for Conveyers, Cableways, 
and Related Equipment’’ and Oil and Gas 
Power Division's lectures on “‘Diesel Fuel 
Oils" are among recent ASME publications. 

“The Engineering Societies Yearbook"’ 
published last month by the ASME, makes 
available for the first time a convenient source 
of information on joint engineering bodies and 
300 national, state, regional and local clubs and 
councils. Thirty-five Canadian organizations 
are also covered. Cost is $3 per copy. 


1948 Edition of «“Who’s 
Who in Engineering”’ 
Now Available 


HE sixth edition of ‘Who's Who in Engi- 

neering’’ was released in February, 1948, 
and is now in the course of distribution. 
Qualifications of engineers included in the 
volume were established by an advisory com- 
mittee set up by the Engineers Joint Council 
under the chairmanship of A. A. Potter, Fel- 
low and past-president ASME, dean, school of 
engineering, Purdue University. 

The qualifications for inclusion are: 

(1) Engineers of outstanding and acknowl- 
edged eminence. 

(2) Engineers of at least 10 years’ active 
practice, at least five years of which have 
been in responsible charge of important engi- 
neering work. 

(3) Teachers of engineering subjects in 
colleges or schools of accepted standing who 
have taught such subjects for at least 10 years 
at least five of which have been in responsible 
charge of a major engineering course. 

The volume is 12 per cent greater in coverage 
than the 5th edition with approximately 
16,000 engineers presented. The volume sells 
for $15 and may be obtained from the Lewis 
Historical Publishing Company, Inc., New 
York 11, N. Y. 
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Employers Co-Operate in 
National-Defense 
Training 


ANY employers throughout the nation 

are granting special leaves of absence to 

employees enrolled in military reserves to per- 

mit them to take annual military training 

without loss of vacations or pay, according to 

a recent survey made by the Chamber of Com- 
merce of the United States. 

Out of the 1256 reporting companies, 720 
have adopted reserve-leave policies and 132 
more plan to do so, according to the survey re- 
port. The majority of the companies grant 
two weeks or 15 days’ training leave in addi- 
tion to the employees’ regular vacations. 

The results are summarized in a pamphlet 
entitled, “Company Leave Policies for Em- 
ployees in Reserves of the Armed Forces Includ- 
ing the National Guard,"’ which outlines com- 
pany reserve-leaves practices ina wide varicty 
of companies including those,in manufacturing, 
finance, utilities, and distribution. 

The survey report points out the importance 
of the civilian Reserves of the Armed Forces 
and the National Guard as an integral element 
of an adequate program of national security, 
and commends the many employers who are 
granting special leave of absence to their em- 
ployees who are members of the military re- 
serves in order to enable them to maintain their 
reserve status. 

There were 1256 employers who participated 
in the survey and supplied information relative 
to any reserve-leave policies which had been 
adopted, the length of training leave granted, 
the effect of such leave on the employees’ regu- 
lar vacations, compensation during the leave 
period, and similar matters. 


“‘Universities’’ Sponsored 
by ECPD 


HE first series of ‘universities’ for gradu- 

ate engineers staffed by practicing mem- 
bers of the profession is in operation in De- 
troit. Sponsored by the Engineers’ Council 
for Professional Development and announced 
during the 1947 Annual Meeting of The Ameri- 
can Society of Mechanical Engineers, this 
“university’’ and others in key cities will give 
courses, lectures, and consultations to engi- 
neering graduates. 

In the Detroit experiment, the ECPD, work- 
ing with the local engineering society and its 
affiliates, arranged the courses and lectures. 
The faculty is made up of engineers in active 
duty in the area, and the “‘regents’’ are che 
past-presidents of the society. 


AAAS Elects Officers 


T a recent meeting of the Association for 
the Advancement of Science in Chic. g0, 
Ill., E. C. Stakman of the University of 
Minnesota, St. Paul, Minn., was 0: ned 
president-elect. William R. Osgood, | >. 
Navy, David Taylor Model Basin, W 
ington, D. C., was elected vice-presiden' ‘of 
Section M (Engineering). 
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Symposium Planned by 
U. of Wisconsin 
Sept. 7-11 


HE Third Symposium on Combustion and 

Flame and Explosion Phenomena, spon- 
sored by the University of Wisconsin, will be 
held at Madison, Wis. Sept. 7-11, 1948. The 
Symposium will be part of the Centennial cele- 
brations of the University. 

Formal papers to be presented will cover 
theoretical as well as applied aspects of the 
subject. Papers are expected on such sub- 
jects as, limits of inflammability, detonation, 
thermodynamics of flame reactions, radicals 
and atoms in flames, new experimental tech- 
niques, etc. Engineering aspects of the sub- 
ject will center about technical research, com- 
bustion problems in jet propulsion, and eco- 
nomic and technical aspects of special fuels. 

Round-table discussions are also planned on 
thermodynamics and the physical properties of 
hot gases, thermochemistry, turbulence and 
its effect on combustion, development of instru- 
ments and experimental techniques for com- 
bustion studies, and others. 

Authors are requested to submit titles of 
papers and a 1000-word abstract not later than 
August 1, 1948, to Dr. Bernard Lewis, U. S. 
Bureau of Mines, 4800 Forbes Street, Pitts- 
burgh 13, Pa. 

Engineers planning to attend this symposium 
are requested to notify Dr. J. O. Hirschfelder, 
Department of Chemistry, University of 
Wisconsin, Madison, Wis. 


H. S. Person Receives 
Management Award 


ARLOW S. PERSON, member ASME, was 

awarded the gold medal of the Interna- 
tional Committee of Scientific Management at 
a dinner sponsored in his honor by the Na- 
tional Management Council at Hotel Pennsyl- 
vania, New York, N. Y., February 7, 1948. 

Dr. Person, who is a consultant in business 
¢ onomics and management, an internationally 
recognized pioneer in the field of scientific 
management, was cited for the medal at the 
Sth International Management Congress held 

Stockholm, Sweden, July, 1947. where his 

per “‘Progress in Scientific Management” 

read. 

Dr. Person's paper was published in the 
‘November, 1947, issue of Mecnanicat Enor- 

ERING, 


Centennial Celebrations 


Planned by AAAS 


“THE American Association for the Advance- 
ment of Science recently appointed a cen- 
-\nial-policy committee to make general 
pos for the AAAS Centennial Celebration to 
be held in Washington, D. C., Sept. 13 to 17, 
1945. The theme of the centenary will be 
“One World of Science."” A number of 
sy posiums are planned of interest not only to 
sc 1 and engineers but also to the general 
Public, 


SME News 


Members at Large 
Sought by FAS 


HE Federation of American Scientists, a 
group organized to alert the public to the 

implications of the development of atomic 
energy and to work for sound legislation and 
policy in this field, has recently announced 
provision for admission of members at large. 

Those who have the equivalent of a bache- 
lor degree in the natural sciences, mathematics, 
or engineering are qualified to become mem- 
bers at large and others interested in furthering 
the aids of the Federation are eligible for as- 
sociate memberships at large. 

Annual dues for members at large are $5, for 
sustaining members $10, and for patrons $25. 

Among the major activities of the Federa- 
tion have been providing accurate technical 
information to the public, mobilizing support 
for civilian control of atomic energy, and 
working for a National Science Foundation. 

Other projects to be supported are the re- 
establishment of the international scientific 
community for interchange of scholars, stu- 
dents, and technical information, and the 
general problem of secrecy in science. 

Additional information about the Federa- 
tion may be obtained by writing to the 
Federation of American Scientists, 1749 L 
‘Street, N.W., Washington 6, D. C. 


ASME Textile Division 
Holds Annual Meeting 


HE Textile Division of The American 

Society of Mechanical Engineers held its 
annual meeting at the Copley Plaza Hotel, 
Boston, Mass., Jan. 8, 1948. Eighty-four 
members and guests were present. 

The program consisted of two technical ses- 
sions at which seven papers were presented on 
such subjects as fire hazards in the textile in- 
dustry, latest developments in textile dyeing 
machines, and developments in personal rela- 
tions. 

A feature of the meeting was a symposium 
on management and labor relations, at which 
N. M. Mitchell, president of Barnes Textiles 
Associates, Boston, Mass., was chairman. 

During the morning session a motion picture 
presented by R. J. Dixson, Chicopee Mfg. 
Corp., New Brunswick, N. J., depicted work 
being done by his organization in the field of 
personnel relations. 


ASME Diesel Fuel Oil 
Lectures Published 


URING the 19th National Oil and Gas 
Power Conference held in Cleveland, 
Ohio, May, 1947, the Oil and Gas Power Divi- 
sion of the ASME sponsored a course of lectures 
reviewing the knowledge and current tech- 
niques in the field of Diesel fuel oils. So en- 
thusiastically were the lectures received that 
the speakers were encouraged to prepare their 
notes and slides for publication. The result is a 
handsome 128-page booklet just published by 
the ASME containing not only the lectures and 


illustrations but also the discussions stimu- 
lated by the lectures. 

The new publication, ‘‘Diesel Fuel Oils— 
Production, Characteristics, and Combustion,” 
describes the refining techniques now in use in 
this country, the chemistry and properties of 
the principal hydrocarbons of interest to the 
Diesel power field, and the theory and funda- 
mental factors affecting the combustion of Die- 
sel fuel oils. 

Copies sell for $3.50 each and may be ob- 
tained from ASME Publication-Sales Depart- 
ment, 29 West 39th Street, New York 18, N. Y. 


Meetings of Other 
Societies 


| March 15-19 

American Society of Tool Engi- 
neers, annual meeting and indus- 
trial exposition. Hotels Carter, 
Cleveland, Statler, and Public 
Auditorium, Cleveland, Ohio 


March 18-19 
American Management Associa- 
tion, marketing meeting, Hotel 
New Yorker, New York, N. Y. 


March 30-April 1 
Society of Automotive Engineers, 
Inc., national transportation 
meeting, The Bellevue-Stratford, 
Philadelphia, Pa. 


| April 5-8 
Third Southern Machinery and 
Metals Exposition, Municipal 
Auditorium, Atlanta, Ga. 


| 

| April 7-9 

Illinois Institute of Technology, 
} 10th annual Midwest power con- 
ference, Sheraton Hotel, Chicago, 
Ill. 


April 7-9 

American Society of Civil Engi- 
neers, spring meeting, William 
Penn Hotel, Pittsburgh, Pa. 


| April 13-16 
Greater New York Safety Coun- 
cil, Inc., 18th annual safety con- 
vention and exposition, Hotel 
Pennsylvania, New York, N. Y. 


April 18-23 


American Chemical Society, 
113th national meeting, Chicago, 
Ill. 


April 26-28 
American Mining Congress, coal 


convention, Netherland Plaza, 
Cincinnati, Ohio 
May 9-12 


American Institute of Chemical 
Engineers, Cleveland meeting, 
Hollenden Hotel, Cleveland, Ohio 


May 27-29 
Society for Experimental Stress 
Analysis, annual meeting, The 
Roosevelt Hotel, Pittsburgh, Pa. 
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ASME Junior Forum 


Compitep AND sy a ComMitTEE OF Junior Memsers, C. H. Carman, Jr., CHAIRMAN 


Who Are “They’’? 


FTEN we hear junior and other members 

as well complain that “‘they should hold 

more meetings,’’ or ‘‘they should give me 

more for my dues,"’ or “‘they should put more 

articles in MgecHanicaL ENGINBERING."’ Just 

who is this mysterious group known as 
*‘they2?”’ 

The answer is that ‘‘they"’ refers to the plain 
ordinary members of the Society who are in- 
terested enough in it to spend time and energy 
serving it. ‘“They"’ are regular people like 
you and me who have jobs, wives, families, 
and many other things to occupy their time 
but still manage to work for the Society. 
Many of our members put in many hours 
working for a profession and a large group of 
people whom they have never seen and will 
never meet. It is true that they realize certain 
compensations such as pride in knowing of a 
job well done and friends acquired in the doing. 
These rewards are really merited as they were 
worked for and earned. 

There is no reason why any member should 
complain about what ‘‘they"’ do. If you feel 
for example that “they should hold more 
mectings,’’ why not show them how you 
think it should be done. Volunteer to run a 
meeting, or arrange the program. If there is 
no active group near you, organize a few engi- 
neers in your vicinity and hold a little get- 
together. If there is an active group and they 
have a fairly full program, bide your time and 
you will be given your chance. 

Yes, it is very easy to lean back and say that 
‘they should do this and they should do 
that,"’ but when you do stop to consider who 
“*they’’ are, and when you reflect that it is just 
a group of members trying to do their best for 
you, think again and then give “‘they’’ a hand 
to see if your ideas can be put to good ad- 
vantage. 


C. 


Junior Committee Meets 


HE ASME Junior Committee was honored 

at its meeting on Jan. 17, 1948, by the 
presence of Pres. E. G. Bailey. President 
Bailey commented favorably on the work that 
had been done but pointed out that the com- 
mittee still had a long way to go. 

The results of the pamphlet, “It’s Up to 
You,’’ were surveyed. While the reaction to 
this booklet has been good, the number of in- 
quiring letters has not been as voluminous as 
expected. 

A letter was drawn up for mailing to all 
ASME section chairmen calling attention to 
the junior program, inviting suggestions, ask- 
ing for the names of several capable junior 
members with whom the committee could cor- 
respond, and enclosing a copy of the pamphlet. 

Several sections which do not now have 


junior groups were discussed as potential loca- 
tions. It was suggested that a member of the 
committee attend the first meeting of any such 
new groups that were started. Because of the 
travel expense involved and other considera- 
tions, however, it was decided that the re- 
gional vice-presidents could best handle this 
function. 

The ‘‘Junior Forum” and the difficulties of 
securing material] for it were considered. C. H. 
Carman reported that his editorial committee 
has been expanded but that he was still look- 
ing for men in other parts of the country who 
would be willing to contribute to this under- 
taking. D. E. Jahncke, chairman of the 
Junior Committee, promised additional book 
reviews and at least two articles from the De- 
troit Section. Summaries of interesting articles 
which have already appeared in MecnanicaL 
ENGINEERING, but which may have been 
missed, were also suggested. 

No action was taken on the Engineer's 
Canon of Ethics. 
Group has not yet made its recommendations. 

C. E. Davies, secretary ASME, told the 
committee that the Society was anxious to 
continue to expand the practice of having 
junior advisers on each committee. At present 
only five standing committees have junior 
advisers and the Organization Committee has 
requested the Junior Committee to study and 
make recommendations on the method and 
selection of junior members for these positions. 

If you have any suggestions on this problem 
or would like to volunteer your services, write 
to Philip Allen, Stonehurst Court Apartments, 
Upper Darby, Pa. Suggestions will be more 


than welcome. 
D. E. J. 


Black Liquor 


HE ‘‘Junior Forum"’ from time to time 

will endeavor to cast its spotlight on 
junior members who are doing outstanding 
work in the engineering profession. Many 
juniors have contributed excellent papers for 
the Society's technical sessions. 

One of the papers presented at the ASME 
Spring Meeting in New Orleans, La., was by a 
junior member, R. K. Allen. Mr. Allen's 
paper was on ‘Developments in Kraft-Process 
Recovery-Unit Design and Performance." 
This paper concerns itself with the art of burn- 
ing ‘black liquor." 

This black liquor is obtained from the di- 
gesters in which wood is ‘‘cooked"’ under pres- 
sure With steam, using a solution of sodium 
hydroxide and sodium sulphide. In the cook- 
ing process the lignin binder holding the cellu- 
lose fibers of the wood together is dissolved. 
After cooking, the cellulose fibers, now called 
pulp, are separated from the spent cooking 
liquor in the pulp washers.- After several refin- 
ing processes, this pulp then goes to the paper 
machine to be made into paper. The spent 
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cooking liquor with the included dissolved 
lignins from the wood is called black liquor. 
This liquor is burned in specially designed 
furnaces and steam is generated in boilers 
not too dissimiliar to central-station-design 
units. Smelt from the furnace is recovered and 
chemically treated. The smelt, now in the 
form of ‘‘green liquor,’ is returned to the di- 
gesters to be used again in the process. 

Mr. Allen, by means of diagrams, pictures, 
and tables, gives a comprehensive description 
of the recovery units used for the utilization of 
this fuel and the recovery of the smelt. He 
emphasizes the remarkable progress made in 
this field in the past ten years. 

Mr. Allen is a staff engineer with the Bab- 
cock and Wilcox Company, New York, N. Y., 
with whom he has been associated since his 
graduation from University of Colorado in 


1936. 
A.J.H. 


Metropolitan Juniors 
Hear About Machine- 
Tool Industry 


T a meeting sponsored by the Metropoli- 
tan Junior Group of the ASME, 50 junior 
and student members met in the Engineering 
Societies Building, Jan. 12, 1948, to hear B. P. 
Graves, member ASME, director of design, 
Brown and Sharpe Manufacturing Company, 
Providence, R. I.,,speak on ‘‘Mechanical De- 
sign as It Concerns the Junior Engineer."’ 

Mr. Graves, who has been in tool-design 
work for 43 years, emphasized the three fol- 
lowing basic considerations for junior and 
student engineers: natural ability for design 
work, good education in engineering funda- 
mentals, and imagination and vision. 

Mr. Graves traced the junior engineer's 
career through the machine-tool industry from 
an apprenticeship on che drafting board or in 
the shop to sales engineering and management. 
He told of the many departments in his com- 
pany and similar organizations which offer 
opportunities in different types of work and 
managerial positions. 

Mr. Graves enlivened his talk with many 
interesting personal 2xperiences. He pointed 
out the need to convince management of the 
necessity of taking initial steps to start pro- 
duction of new machines. He displayed 
models, use of which, he said, was one of th« 


practical ways of doing this. 
M.E. F 


Suggested Reading 


A Rebel Yells 


HE young engineer does well to liste: 
carefully when a man, successful in hi: 
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field and advanced in his thinking, gives his 
observations on current and common prob- 
lems. In this book,! H. Frederick Willkie, an 
engineer with wide experience, and currently 
vice-president of Joseph E. Seagram and Sons, 
discusses problems involved in adjusting 
American industry's thinking to fit a world 
increasingly peopled with state-controlled 
economies. 

Mr. Willkie suggests several steps industry 
might take in order to reduce the possibility of 
general assumption of industrial duties by the 
government. This program involves changes 
in research and patent policies, company and 
worker relationships, and worker attitudes. 

Study of the plan by young engineers inter- 
ested in rising to the general-management level 
should help in planning long-range personal- 
development programs. Today's executives 
will find an able discussion of basic company 
policy concerning relations with and responsi- 
bilities to the employee, the community, and 
industry. 


New Leaders Needed for Survival 


Since governmental control is growing in 
the eyes of the people as a desirability because 
the government has acted more prominently 
than business toward filling such social wants 
as security, housing, and lower prices, the 
author feels that business needs more than ad- 
vertising to save itself. Industry must lead in 
the filling of social needs if it is to continue to 
have the privilege of supplying goods and 
services on a free-enterprise basis. 

Industry can survive, Mr. Willkie believes, if 
it develops leaders who think habitually in 
terms of change as applied to personal relation- 
ships and social needs as well as product de- 
sign. New forces of employee initiative and 
interest then can be applied to the solution of 
today’s problems. 


Training New Leaders 


[he author suggests that necessary new lead- 
ers can be developed by thorough industrial 
training. Since college is a rough classifying 
process as to ability, a start can be made by 
screening recent graduates for potential leader- 
hip qualities and entering them on special 

tation-training programs through all phases 

i business. Depending on abilities and col- 
ee specialties, experience in each supervisory 

ition might vary from a few months to a 

years. Those who passed through such a 
tation program should be young in years, 

t have acquired experience common only in 

lay’s much older executives, now retiring. 

iny of them would be capable of administer- 

; in any field, thus forming a pool of extra- 

\led young men able to move from company 

company, effecting needed changes. 

During the executive-training program in- 
istry can carry out additional important 
cial responsibilities. Training workers at 
ompany expense not only in increased job 
sills but for community needs as well, will 
cnd to develop employees more nearly geared 
to new and younger leadership. 
_ Rebel Yells,"’ by H. Frederick Willkie, 
D. Van Nostrand Company, Inc., New York, 
1946, cloth, 58/4 X 81/2 inches, 311 
P-, 93. 
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More Basic Research Required 


Prominent among industry's needed changes 
is an increase in the emphasis on basic re- 
search, perhaps under the guiding hand of a 
presidential cabinet member—a secretary of 
research on a par with the Secretaries of Labor 
and Commerce. The now greatly depleted 
fund of creative thinking inherited from the 
sixteenth and seventeenth centuries must be re- 
stored. Considerable work also is needed to 
form a basis for more free intercompany ex- 
change of patent and research information. 


Changes in Supervisory Techniques 


New industrial leaders should force many 
changes in personnel policies and methods 
used in supervision. These are mostly con- 
cerned with developing the interest of each 
employee for his work and his community. 

The author anticipates that new techniques 
for job analysis will cultivate objective atti- 
tudes on the part of many workers about their 
jobs. Awakened interest by persons in the 
shop will result in continued development of 
new methods and improved ways of doing 
work. 

Workers and supervisors must be objective 
about personnel relations too, Mr. Willkie 
points out. The ‘‘first lesson a man must learn 
in industry is that of making adjustments to 
the persons with whom he works."’ Every 
opportunity should be taken to develop the in- 
dividual, yet groups should not be broken 
down, but encouraged. Group action will 
often easily introduce a new way of operating 
where an individual, promoting the same sys- 
tem, might fail. As the author points out, in- 
dustry is frequently more social, in many im- 
portant aspects, than economic. 

Supervisors who carefully and continually 
analyze the people whose activities they direct 
will more easily gain the confidence of the 
group. Development of initiative and reward 
of its demonstration by social recognition and 
friendliness, in addition to a $2-a-week raise, 
are responsibilities to which supervisors must 
devote considerable time. 


Avoid Expertism 


Mr. Willkie decries present industrial prac- 
tice which tends to keep a man in a super- 
visory or staff job, narrow in scope, until his 
thinking is limited to that field and he be- 
comes an “‘expert,’’ frustrated in his present 
assignment and unqualified to move higher in 
the organization, or, if he is moved, incapable 
of properly performing broader duties de- 
manded of him. 

The author's solution to the problem of ex- 
pertism is consistent with the major points 
stressed throughout the book: broad training 
and job rotation so that all employees may be 
taught adaptability to change and be kept 
abreast of developments in company and com- 
munity interests outside of their jobs. 

In today’s world, when many still look for- 
ward to a postwar return to many prewar 
business and social conditions, Mr. Willkie’s 
emphasis upon planning for continual change 
seems particularly timely. 

Preston D. Carrsr.? 


2 Mem. ASME, Manager of Planning and 
Control, Kalamazoo Vegetable Parchment 
Company, Kalamazoo, Mich. 


Letters 


More Junior-Senior 
Contacts Needed 


To the Editors: . 


READ with interest the discouraged atti- 

tude of your article ‘‘The Ball Hits a 
Bump."’ It seems that you are expecting too 
much from the juniors on short notice. As 
fellow junior Roy W. Vorhees, Jr., states in the 
start of his letter, birth... isa... sur- 
prise for us neophytes. The ‘forgotten man’ 
comes into his own."" It is certainly a step in 
the right direction by the elders of the organi- 
zation but much more will have to be done by 
the members as well as the juniors to over- 
come the past years of inactivity. 

I was gratified to obtain the Junior Group 
manual, “‘It’s Up to You,” and to read of the 
suggested activities for junior participation. 
In the accompanying letter, President O'Brien 
stated that it was established that the juniors 
“‘are at a loss how to proceed’’ to become 
more active in Society affairs. This is very 
true, but it seems to me that such ideas as are 
set forth in the pamphlet will increase the 
junior’s activity. It will tend to continue and 
widen the schism between the senior and 
junior members. My opinion, which I be- 
lieve is shared by many juniors, is that the 
junior does not wish to mix only among 
juniors, but that he wishes to come in closer 
contact with the older members so that he may 
derive certain benefits from their experiences, 
and to enrich his business education by the use- 
ful contacts which he can make. While the 
creation of Junior Groups will certainly be 
beneficial, I think that a further step should 
be taken to encourage a fuller activity of the 
juniors among the groups that are already 
set up. 

Cuarwes T. 


A Suggestion 


To the Editors: 

The ‘‘Junior Forum"’ is a potential source of 
valuable information for both junior and 
student members of the ASME. As the 
“Forum” progresses, I hope for increased par- 
ticipation by the more experienced members of 
our Society. 

Since many young men are not certain which 
phase of engineering they are best suited for, I 
believe a monthly career counsel would be very 
useful. 

Specifically, I suggest that an experienced 
mechanical designer or labor-relations man, 
for instance, write several paragraphs concern- 
ing his position and its problems. To my 
mind, the article should discuss the following 
factors: (1) Aptitudes and temperaments de- 
sirable for the particular position; (2) advan- 
tages and disadvantages, both business and 
domestic, concomitant with the work; (3) ad- 


8 Jun. ASME, Mechanical Engineer, Jackson 
and Moreland, Park Square Building, Boston, 
Mass. 
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visability of graduate study in preparing for 
the field; and (4) thoughts on gaining appli- 

cable experience for the situation discussed. 
If other juniors and students will add to this 
list, the editorial board will discover what we 
want to know about the various engineering 
positions. A well-written article based upon 
the best ideas submitted would be carefully 
read each month by many of us. Such a feature 
will lend real assistance to the man deciding 

- upon his industrial career. 

Ropert A. Fiscuer.* 


ASME Sponsors Safety Code 
for Industrial Power 
Trucks 


f Guns American Society of Mechanical Engi- 
neers has been designated sole sponsor 
under the procedure of the American Standards 
Association of a committee now being organ- 
ized to formulate a safety code for industrial 
power trucks. 

The tentative scope of the project: 

“Safety requirements relating to industrial 
power trucks, such as platform trucks, trac- 
tors, low-lift trucks, high-lift trucks, fork- 
life trucks, and special industrial trucks, but 
not including commercial motor vehicles 
intended for use upon land highways; these 
safety requirements to include such factors as 
operating controls, brakes, steering stability 
while lifting and carrying loads, maneuvera- 
bility, etc.” 

As sole sponsor of the project, the Society 
has invited more than 35 national trade and 

‘Jun. ASME, Mechanical Engineer, Asso- 
ciated Factory Mutual Fire Insurance Com- 
panies, Worcester, Mass. 


professional organizations representing manu- 
facturers, employers, labor unions, insurance 
companies, independent specialists, govern- 
ment agencies, and others who have an interest 
in industrial power trucks to participate in 
the writing of the projected safety code. 


International Conference 
on Surface Reactions 


HE Pittsburgh International Conference on 
foes Reactions will be held at the Mel- 
lon Institute for Industrial Research in Pitts- 
burgh, June 7-11, 1948. 

Preliminary plans call for technical sessions 
mornings and evenings and visits in the after- 
noons to Pittsburgh research laboratories 
which are working on surface reactions. 

Scientists, engineers, and educators from 
many parts of the world have been invited to 
participate in the conference and several will 
present papers. 

The Conference Committee is made up of the 
following: Earl Gulbransen, Westinghouse 
Research Laboratories, chairman, representing 
The Electrochemical Society, Pittsburgh Sec- 
tion; D. S. McKinney, Carnegie Institute of 
Technology, representing The University Con- 
ference on Corrosion and Metal Protection; 
Mars Fontana, Ohio State University, repre- 
senting The Electrochemical Society, Corro- 
sion Division; J. M. Bialosky, Research Lab- 
oratory, Carnegie-Ilinois Steel Company, rep- 
resenting The National Association of Corro- 
sion Engineers; J. W. Hickman, Westinghouse 
Research Laboratories, representing The Pitts- 
burgh Physical Society; C. Pogocar, Mellon 
Institute for Industrial Research, representing 
The American Chemical Society, Pittsburgh 
Section; Richard Rimbach, Member ASME 
Corrosion Publishing Company, representing 
The Corrosion Forum. 


Actions of the ASME Executive 
Committee 


At a Meeting Held at Headquarters, Jan. 16, 1948 


bee meeting of the executive committee of 
the Council was held in the rooms of the 
Society, January 16, 1948. There were present: 
E. G. Bailey, chairman, F. S. Blackall, Jr., 
F. M. Gunby, J. N. Landis, T. E. Purcell, of 
the executive committee, E. J. Kates and A. R. 
Mumford, members of the Council, C. E. 
Davies, secretary, and Ernest Hartford, execu- 
tive assistant secretary. 


New Publications Plan 


A recommendation of the Publications Com- 
mittee to the effect that no further changes to 
the new publication plan be made until its op- 
eration can be observed for one year, was 
noted. Following a report by the secretary 
that members in England have written de- 
scribing the hardships caused by the new plan, 
the Publications Committee was requested to 
review the new plan from the point of view of 
all foreign members. 


Resolution of Thanks 


The secretary was instructed to extend the 
thanks and appreciation of the Society to the 
ASME Philadelphia Seotion and all who con- 
tributed to the success of the 1947 Annual 
Meeting. 


Milwaukee Section 


Following a review of the action of the vice- 
president's meeting of Dec. 2, 1947, which ap- 
proved a proposed affiliation contract between 
the ASME Milwaukee Section and the Engi- 
neers Society of Milwaukee, the committee re- 
quested that a clause be added to the contract 
calling attention to the fact that the con- 
tract constitutes an obligation of the Section 
rather than of the Society as a whole. 


Constitutional Convention 


Following a review of comments on the re- 
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port of the EJC Committee on the Organiza- 
tion of the Engineering Profession, it was 
agreed that the time was not opportune for the 
formation of the National Engineering Coun- 
cil and that the Society should increase support 
of the Engineers Joint Council, promote the 
organization of the engineering profession at 
the local level, and defer the calling of any con- 
stitutional convention until a need for such a 
convention was more definitely indicated. 


Erie Section 


An affiliation agreement between the ASME 
Erie Section and the Erie Engineering Socie- 
ties’ Council was approved, subject to the 
rules of the Society which provide that the an- 
nual payment is an obligation of the Section 
rather than of the Society as a whole. 


Naval Academy Student Branch 
A letter-ballot approval of the establishment 
of an ASME Student Branch at the Midship- 


man School of the U. S. Naval Academy, 
Annapolis, Md., was confirmed. 
Certificates of Award 

Approval of Certificates of Award by Presi- 
dent E. G. Bailey for the following retiring 
chairmen was noted: A. M. Gompf, Constitu- 
tion and By-Laws; W. H. Sawver, Finance 
E. F. Church, Jr., Library; Harry W. Gabor, 
Safety; William C. Mueller, Sectional Com 
mittee on Small Tools and Machine-Tool Ele- 
ments. 


Communication to President Truman 


The EJC communication to President Tru 
man signed by the presidents of the constituent 
societies requesting favorable action on science 
legislation, was noted. 


Death of C. B. Le Page 


With deepest sorrow the committee learned 
of the sudden death on Jan. 15, 1948, of Clifford 
B. Le Page, assistant secretary of the Society for 
28 years. 


Appointments 


Appointments to Boards, committees, and 
joint activities recommended by the Organiza- 
tion Committee were approved. The list ot 
these appointments was published in the Feb 
ruary issue of Society Records, copies of whic! 
may be obtained by writing to Headquarters 


Books for Mechanical 
Engineers, 1947 


HIS list of some important books ot 

interest to mechanical engineers has beet 
compiled by the staff of the Engineering So 
cieties Library. The books were selected 
from those added to the Library during 1947 
Some equally good books may have bee: 
omitted but the desire for a short list ha: 
forced us to choose rather than to include all. 


INVENTIONS AND THEIR MANAGEMENT, by 
A. F. Berle and L.S. De Camp. Second edition 
742 pp. 1947. International Textbook Co., 
Scranton, Pa. $6. This comprehensive wor! 
presents the principles and practices governing 
the technical, legal, and business procedures 0! 
invention, from the history and theory of the 
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protection of ideas to the methods of exploita- 


non. 


Conpuction oF Heat 1N Souips, by H. S. 
Carslaw and J.C. Jaeger. 386 pp. 1947. Ox- 
ford University Press, London, $8. Based on 
the earlier ‘Introduction to the Mathematical 
Theory of Conduction of Heat in Solids,”’ this 
volume has been rewritten and brought up to 
date. 


Compressed Ain HANDBOOK, APPLICATIONS, 
EquipMeNT, ENGINEERING Data, AND 
Procepure. 387 pp. 1947. Compressed Air 
and Gas Institute, 90 West Street, N. Y., $3. 
An authoritative guide for the proper installa- 
tion, use, and maintenance of air compressors 
and air-actuated equipment. 


TecuNoLocy or Apugsives, by J. Delmonte, 
516 pp. 1947. Reinhold Publishing Corp., 
N. Y., $8. Covers all types of adhesives, 
with special emphasis on synthetic-resin plas- 
tics; deals with their chemistry, formulation, 
and use with various types of materials. 


EXAMINATION OF INDuUsTRIAL MEAsSURE- 
ments, by J. W. Dudley, Jr. 113 pp. 1946. 
McGraw-Hill Book Co., N. Y., $2. Ac- 
quaints engineers with simple and adaptable 
statistical techniques for the detection of 
variation in industrial products; provides 
simple tools for construction-control charts, 
making quartile analyses and analyzing Jimita- 
tions of data curves. 


Science AND ENGINEERING OF NUCLEAR 
Power, by C. Goodman, editor. Vol. I. 
503 pp. 1947. Addison-Wesley Press, Inc., 
Cambridge, Mass., $7.50. Covers the basic 
treatment of nuclear-pile design and its prac- 
tical application, in addition to background 
material necessary for gheir understanding; 
allied subjects such as control, monitoring 
chemistry of heavy elements, and fission prod- 
ucts are also treated. Volume II in prepara- 


INDUSTRIAL APPLICATIONS OF INFRARED, by 
J. D. Hall. 201 pp. 1947. McGraw-Hill 
Book Co., N. Y., $4. Written from a practical 
point of view, this up-to-date manual shows 
lie executive, supervisor, plant engineer, etc., 

w to use infrared radiation to achieve better 

| more economical surface finishes and how 

ipply it to other industrial heating jobs. 

Covers the use of infrared heat in metalwork- 

wood finishing, textiles, paints, paper, 
stics, and ceramics. 


Corary Vatvg Enoings, by M. C. I. Hunter. 

pp. 1946. Hurchinson’s Scientific and 
hnical Publications, London, 21s. Gives 
eral principles, development, and applica- 
s of the rotary valve in detail and draws 
parisons between it and the poppet valve 
use on internal-combustion engines. 


"EXPLOSION AND ComBusTION PRoOcEssEs IN 
ses, by W. Jost. Translated from the Ger- 
in by H.O. Croft. 621 pp. 1946. McGraw- 

| Book Co., N. Y., $7.50. A translation 

' a classic German work; provides a broad 
coretical basis as well as a detailed descrip- 

| of experimental work; important topics 
vered include spark ignition, the propaga- 
tion of explosions, detonation, flame tempera- 
tures, kinetics of processes involved, combus- 
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tion of oxygen-hydrogen mixtures, and com- 
bustion of hydrocarbons. 


SERVOMECHANISM FUNDAMENTALS, by H. 
Lauer and others. 277 pp. 1947. McGraw- 
Hill Book Co., N. Y., $3.50. Gives the prin- 
ciples underlying the theory of servomecha- 
nisms, discusses their operating features, and 
sets forth systematic procedures for the design 
of such devices. 


Human Factors Air Transport De- 
sign, by R. A. McFarland. 670 pp. 1946. 
McGraw-Hill Book Co., N. Y., $6. Presents 
factual information on all aspects of air-trans- 
port design influencing those who operate the 
planes or travel by air; furnishes the inter- 
pretive background necessary to show how a 
given physical variable creates a human prob- 
lem, and offers recommendations or possible 
solutions concerning the human factors in air- 
transport design. 


Escacator Metuop ENGINEERING V1BRA- 
TION Prosiems, by J. Morris. 270 pp. 1947. 
John Wiley & Sons, N. Y., $4.50. The escala- 
tor process, devised for the solution of La- 
grangian frequency equations, makes it pos- 
sible to solve a complicated system in a simple 
manner by dealing with its constituent parts. 
The solution of each of these parts is made 
available with appropriate linkage co-ordi- 
nates or reactions. The complete system is 
solved in manageable form by the elimination 
of these linkages, furnishing an effective means 
for dealing with vibration problems. The 
book also deals with other methods of com- 
putation of structural stresses, the theory of 
elasticity, methods of strain energy, and least 
work. 


Navat Macuinery, 1946. 2 vol. 1946. 
United States Naval Academy, Annapolis, 
Md., vol. 1, $4; vol. 2 $4.25; vol. 1: pare I, 
Naval Boilers; part I], Naval Steam Turbines. 
Vol. 2, part III, Naval Auxiliary Machinery, 
part IV, Naval Reciprocating Steam Engines. 


Writinc THE TecuNicat Report, by J. R. 
Nelson. Second edition. 388 pp. 1947. Mc- 
Graw-Hill Book Co., Inc., New York, N. Y., 
$3. Presents a review of those fundamental 
considerations which bear on the design and 
composition of the report, gives specific di- 
rections for the setup, outlines a systematic 
procedure for critical examination, and sug- 
gests a series of assignments for those who 
wish to make use of the book as a classroom 
text. 


How To Take Puysicat Inventory, by 
R. F. Neuschel and H. T. Johnson, 159 pp. 
1946. McGraw-Hill Book Co., Inc., New 
York, N. Y., $2. Sets forth the steps to be 
taken and the considerations to be weighed 
in preparing for a physical inventory, and 
contains a manual of inventory instructions 
that has successfully met the test. 


Panet HeatinG by B. F. 
Raber and F. W. Hutchinson. 208 pp. 1947. 
John Wiley & Sons, N. Y., $3.50. The first 
four chapters present nontechnical, descrip- 
tive material on the background, development, 
advantages, disadvantages, and types of in- 
stallation; the second and largest section, 
Chapters V to XI, contains a detailed and 
rigorous treatment of the theory of radiant 


.Hill Books, N. Y., $4.50. 


exchange and the mathematical analysis of 
panel systems; the last two chapters discuss 
simplified design procedure. 


ApvaNceD MATHEMATICS FOR ENGINEERS, 
by H. W. Reddick and F. H. Miller. Second 
edition. 508 pp. 1947. John Wiley & Sons, 
N. Y., $5. Assuming a knowledge of mathe- 
matics through calculus, the authors dea] with 
various special functions, integrals, series, and 
equations, vector analysis, probability, and the 
operational calculus; problems are presented 
to emphasize physical application in the 
main fields of engineering. 


Controt Cuarts IN Factory MANAGEMENT, 
by B. Rice, 149 pp. 1947. John Wiley & 
Sons, N. Y., $2.50. The underlying theory 
of statistical control is first discussed, fol- 
lowed by practical information concerning 
its proper and effective use; intended particu- 
larly for the business or factory executive, 
the book should be cf equal value to those who 
have the direct responsibility of such work. 


Piastics Desicn, by C. C. Sachs 
and E. H. Snyder. 77 pp. 1947. Murray 
Part I briefly 
covers drafting-room practice and materials 
for mold construction; part II takes up the 
actual design procedures for compression mold- 
ing, transfer molding, injection molding, and 
extrusion dies, including the causes and reme- 
dies of faults; a pocket at the back of the book 
contains a group of full-sized, completely di- 
mensioned working drawings of plastic molds 
for the use of the student, engineer, or de- 
signer. 


Prastics Hanpsook ror Propuct Enai- 
NEERS, by J. Sasso, 468 pp. 1946. McGraw- 
Hill Book Co., N. Y., $6. Brings together 
practical and fundamental data on plastics and 
synthetic rubber for designers and engineers 
who want complete facts on the suitability 
of these materials in new product designs. 


New Fisers, by J. V. Sherman and S. L. 
Sherman. 537 pp. 1946. D. Van Nostrand Co., 
N. Y., $5. Both man-made and chemically 
improved natural fibers are covered; discusses 
the history and development, manufacture, 
processing, and properties of these fibers; 
contains a classified list of new fibers sug- 
gesting various applications, and a classified 
list of U. S. patents issued in the last ten 
years. 


TecHNOLoGY oF INDustTRIAL FirE Ex- 
pLosion Hazarps, by R. C. Smart. Vol. I. 
202 pp. vol. Il, 184 pp. 1947. Chapman & 
Hall, Ltd., London, 16s each. Fire wast- 
age and research are dealt with in volume I, 
as well as the thermal reactions of materials 
and fire risk with agricultural products, coal, 
industrial fuels, and gases. Hazards with light 
alloys, Jight-alloy dust explosions, and ex- 
plosive dusts produced in industry are con- 
sidered. New materials, techniques, and pro- 
cesses are discussed in volume II. Dangers due 
to toxic gases and the use of self-contained 
breathing apparatus are examined, while elec- 
trical fires and explosions due to static electric- 
ity and lightning are given close attention 
The broad coverage of these two volumes 
should make them of interest in a wide field 
of industrial and insurance work. 
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SOME OF THE 200 MEMBERS AND GUESTS AT THE ASME OREGON SECTION DINNER MEETING 
HELD IN THE CHAMBER OF COMMERCE HALL, PORTLAND, ORE., JAN. 14. 


Section Activities 


Record Meeting Held 
by Oregon Section 


ORE than 400 engineers and students 
responded to an invitation from the 
ASME Oregon Section to inspect the heating 
and ventilation installation in the Equitable 
Building, Portland, Ore., Jan. 14, 1948. This 
installation now being completed is one of the 
largest heat-pump installations in the United 
States. Among the guests were members of 
the American’ Society of Civil Engineers, 
American Institute of Architects, and 30 stu- 
dents and members of the faculty of the 
Oregon State College, who drove 90 miles 
in bad weather to inspect the plant. 
Preceding the inspection tours, a dinner 
meeting was held at which J. Donald Kroeker, 
designer of the Equitable Building installation, 
was the main speaker. Mr. Kroeker discussed 
the problems involved in the design of the 
plant and demonstrated the practicability of 


AT THE ASME OREGON SECTION JAN. 14 
MEETING 
(Left to right: A. A. program 


aker, and 
Oregon 


chairman, J. Donald Kroeker, s 
George Joost, chairman, ASM 
Section.) 


Speaker: Dr. Marvin Mundel, junior mem- 


the application of the heat pump to space 
heating of commercial buildings. An effective 
speaker, Mr. Kroeker’s talk was nontechnical 
and well illustrated. So interesting was his 
talk that he has been invited to speak on the 
same subject before a joint meeting of 
the Founder Societies’ student branches at the 
Oregon State College in the near future. 

The inspection tours, conducted at 15-minute 
intervals, continued well into the night. 
A. A. Osipovich, U. S. Department of the 
Interior, Portland, Ore., was chairman of the 
program committee. 

Brief reports of other ASME Section meet- 
ings follow: 


Akron-Canton 


Dec. 18, Cuyahoga Falls High School Audi- 
torium, Cuyahoga Falls, Ohio. Speaker: 
Capt. H. E. Saunders, U.S.N. Subject: Model 
Basin Testing as Related to U. S. Navy Superi- 
ority. Attendance: 88. 

Jan. 15. Inspection trip to the plant of the 
Hoover Company, followed by movies on the 
history of the company. Attendance: 34. 


Anthracite-Lehigh Valley 


Jan. 23, Lehigh University, Bethlehem, Pa 
Speaker: J. William Putt. Subject: Dual- 
Engine Truck Design. Attendance: 43. 


Boston 


Jan. 22, Hotel Commander, Cambridge, 
Mass. Speaker: E. G. Bailey, president 
ASME. Subject: The Engineers’ Opportuni- 
ties. Attendance: 260, including 100 stu- 
dents, guests of the Section at the dinner 
preceding the meeting. President Bailey pre- 
sented a 50-year miedal to Henry Bartlett, 
member ASME. 


Central Indiana 
Jan. 16, Atheneum Club, Indianapolis, Ind. 


MECHANICAL ENGINEERING 


ber ASME, associate professor industrial engi- 
neering, Purdue University. Subject: Design 
Engineer's Place in the Motion-Study Program. 
Attendance: 43. 


Central Iowa 


Jan. 21, Iowa State College, Ames, Iowa. 
Speakers: Russell Parrish, John Hill, and H. L. 
Mason. Subjects: Annual Meeting ASME, 
Atlantic City, N. J., in December, 1947; Place 
of the Design Engineer in Industry; Three 
Basic Types of Printing. Attendance: 32. 


Chicago 
Jan. 16, Peoples Gas Light and Coke Audi- 
torium, Chicago, Ill. Speaker: T. B. Jeffer- 
son, editor of The Welding Engineer. Subject: 
What the Future Holds for Welding. Attend- 
ance: 126. 


Dayton 


Jan. 28. Inspection trip and dinner, Frigid- 
aire Division, Plant No. 2, auditorium, Gen- 
eral Motors Corporation. Speaker: F. How- 
ard McCormick, assistant chief engineer, 
Frigidaire Division, General Motors Corpora- 
tion. Subject: The Development of the 
Frigidaire Automatic Washer. 


Detroit 


Dec. 18, Rackham Building, Detroit, Mich 
**National Society Affairs’’ Meeting. Speaker 
E. G. Bailey, president ASME. Subject: The 
Engineers’ Opportunities. Guests: Student 
branches of University of Detroit, University 
of Michigan, Michigan State College, and 
Wayne University. Attendance: 230. 

Jan. 21, Rackham Building, Detroit, Mich. 
Speaker: Dr. A. C. Fieldner. Subject: **The 
Future Fuel Suppligg"’ Attendance: 600. 


Fairfield County 


Jan. 21, Hotel Barnum, Bridgeport, Conn 
Speaker: Prof. E. M. Kemler, New York Uni- 
versity, New York, N. Y. 
Pump. Attendance: 75. 


Subject: Hear 


E. G. BAILEY, PRESIDENT ASME, ADDRESS!* 
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pec. 18, 1947 


ASME News 


ret 
— 
; 
ie 


1gi- 
ign 


Marcu, 1948 


Hartford 
Jan. 20, City Club, Hartford,Conn. Speaker. 


Joseph P. Granfield, United Aircraft Corpora- 


tion. Subject: Jet and Gas-Turbine Power 

for Aircraft. Attendance: 90. 
Metropolitan 

Jan. 21, Engineering Societies Building, 

New York, N. Y. Speaker: Howard Dimmig, 

vice-president, Hydrocarbon Research, New 


York, N. Y. Subject: Synthetic Gasoline. 
Attendance: 200. 
Mid-Continent 


Jan. 29, Mayo Hotel, Tulsa, Okla. Speaker: 
Dr. Arthur E. Focke, chief metallurgist, Dia- 
mond Chain and Manufacturing Company. 
Subject: Manufacture and Metallurgy of 
Roller Chains. Attendance: 60. 


Milwaukee 


Jan. 14, City Club, Milwaukee, Wis. 
Speaker: W. F. Shurts, chief engineer, Twin 
Disc Clutch Company, hydraulic division, 
Rockford, Il. Subject: Hydraulic Coup- 
lings and Torque Converters. Attendance: 98. 


North Texas 


Jan. 20, Dallas Power and Light Building, 
Dallas, Texas. Speaker: J. R. Darnell, mem- 
ber ASME, Westinghouse Electric Company. 
Subject: Design, Application, and Perform- 
ance of Fans. Attendance: 30. 


Ontario 


Jan. 8, Hart House, University of Toronto, 
Toronto, Ont., Can. Speaker: D. G. Shep- 
herd. Subject: Combustion for the Gas 
Turbine. Attendance: 150. 


Oregon 


Dec. 19, board room, Public Service Build- 
ing, Portland, Ore. Speaker: Paul L. Heslop 
member ASME, consultant on construction for 
the Brazilian Affliates, Electric Bond and Share 
Company. Subject: The Industrial High 
Lights of Brazil. Attendance: 22. 


Peninsula 
Jan. 20, Grand Rapids, Mich. Speaker: 
Prot. Lester S. O'Bannon, member ASME, 


University of Michigan. Subject: Synthesis 
t Business Cycles. Attendance: 24. 


Philadelphia 


Dec. 16, University of Pennsylvania, Phila- 
phia, Pa. Speaker: Arnold H. Redding, 

member ASME. Subject: Future 
ms of Aviation Gas Turbines. Attendance: 


in. 20, University of Pennsylvania, Phila- 
hia, Pa. Speaker: Malcolm F. Judkins, 
iber ASME, chief engineer, Firthite Divi- 
, Firth-Sterling Steel Company, McKees- 
t, Pa. Subject: Carbide Tools, Dies, and 
-ar-Resistant Applications. Attendance: 37. 
in. 27, Engineers Club of Philadelphia, 
ladelphia, Pa. Speaker: C. A. Reed, 
mber ASME, Subject: A Survey of Ger- 
tany’s Power Plants and Fuels Used. At- 
endance: 67. 


St. Joseph Valley 
20, Hotel Mishawaka, Mishawaka, Ind. 
Speaker: Emmett C. Belzer, Bell Telephone 


ASME News 


EARLE C. MILLER, MEMBER ASME, 


WORCESTER SECTION 
(First recipient of the Admiral Ralph Earle 
Award for 1947. This award is made each 
year to the engineer, under 35 years of age, 
residing in Worcester County, Mass., who dur- 
ing the year has made a significant engineering 
contribution. The award consists of a medal, 
a certificate of meritorious achievement, and 
the sum of one hundred dollars. Mr. Miller, 
who is design engineer of the Riley Stoker 
caneenene, was chosen to receive the award 
for his engineering work on the development 
and design of Riley Spreader Stokers. The 
award was presented at the Dec. 8, 1947, 
meeting of the we Engineering Soci- 

ety. 


Company. Subject: Communications. At- 


tendance: 36. 
St. Lbuis 


Jan. 23, Garavelli’s Restaurant, St. Louis, 
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Mo. Speaker: B. J. Fletcher, chief engineer, 
development division, Aluminum Company 
of America. Subject: Aluminum Alloy Pip- 
ing. Attendance: 48. 


Southern Tier 


Jan. 6, mechanical laboratory, Cornell Uni- 
versity, Ithaca, N. Y. Speaker: Donald P. 
Eckman, junior member ASME. Subject: 
Air-Operated Mechanisms. Attendance: 15. 


South Texas 


Jan. 21, Houston Engineers Club, Houston, 
Texas. Speaker: Prof. Carl W. Files, junior 
member ASME, A&M _ College of Texas. 
Subject: Supersonic Flow. . Attendance: 61. 


Syracuse 


Dec. 18, Technology Club, Syracuse, N. Y. 
Speakers: William Etherington and Elton 
Bischoff, student engineers, Syracuse Univer- 
sity. Subject: Airplanes. Attendance: 41. 


Trenton 


Jan. 19, Carteret Club, Trenton, N. J. 
Speaker: Prof. Paul B. Eaton, member 
ASME, head, mechanical-engineering depart- 
ment, Lafayette College, Easton, Pa. Sub- 
ject: Lifetime-Continued Education of the 
Engineer. Attendance: 19. 


Washington 


Jan. 7, Engineers Club, Seattle, Wash. 
Speaker: Prof. E. Paul De Garmo, member 
ASME, associate professor of mechanical engi- 
neering, University of California, Berkeley, 
Calif. Subject: What We Have Learned 
From Our Study of Residual Welding Stresses. 
Attendance: 76. 


Worcester 


Jan. 8, Worcester Polytechnic Institute, 
Worcester, Mass. Speaker: Charles J. Hud- 
son, quality-control manager, Norton Com- 
pany. Subject: Quality Control. Attendance: 
40. 


Student Branch Activities 


Alabama Polytechnic Institute 


Dec. 1, Ramsey 200, James Burson, chairman, 
presiding. The chairman announced that the 
magazine Auburn Engineer will be published. 
Election of officers. Attendance: 50. 


University of Arizona 


Jan. 6, Engitteering Building. Speaker: 
Willis Barne, former graduate of the Univer- 
sity. Subject: Refrigeration. Mr. Barne 
also discussed the training course given by 
the York Ice Machinery Company of York, 
Pa. Attendance: 30. 

Jan. 8, Administration Building. Program: 
Films made by Fellows Gear Shaper Company, 
Springfield, Vt., The Art of Generating, and 
Gear-Manufacturing Equipment. Attendance: 


50. 


Bucknell University 


Dec. 18, Hotel Lewisburger, Lewisburg, Pa., 
steak banquet. Speaker: William M. Shee- 
han, Fellow ASME, vice-president, General 
Steel Castings Corporation, Eddystone, Pa. 
Subject: Trip to the Union of South Africa. 
Attendance: 64. 


Catholic University 


Jan. 20, Washington, D.C. Speaker: Henry 
H. Snelling, past vice-president ASME, con- 
sulting engineer, Snelling and Hendricks, 
Washington, D.C. Subject: Patent Engineer- 
ing. Attendance: 15. 


Carnegie Institute of Technology 


Dec. 9. Joint meeting of six engineering 
societies of the Institute. Speaker: Caper. 
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SENIOR UNDERGRADUATES OF THE ASME 


H.N. Wallin, U.S. Navy. Attendance: 400. 

Jan. 22. Speaker, E. W. Jacobson, member 
ASME, chairman of Pittsburgh Section. 
Program: Film by Combustion Engineering 
Company, Inc., ‘‘Steam Progress."’ 

Jan. 29, annual graduation dinner. Speaker: 
P. J. Utnehmer, Babcock and Wilcox Company. 
Subject: What Industry Looks for in the New 
Engineers. 


University of Colorado 


Jan. 28, Engineering Administration Build- 
ing. Speaker: R. T. McCalmon, Boyers 
Manufacturing Company. Subject: Radiant 
Heating, illustrated with slides; also film 
entitled ‘‘Eternally Yours,"’ the story of 
wrought iron. Attendance: 125. 


Columbia University 


Dec. 11. Program: B. P. Proctor, quality- 
control department, Johns-Manville Corpora- 
tion, presented his company’s color sound film 
on *‘Statistical Quality Control.” 

Jan. 12. Officers were elected for the spring 
term. 


Cooper Union School of Engineering 
(Day) 

Dec. 21, Hans Jaeger’s Restaurant, New 
York, N. Y. Program: Annual Christmas 
dinner. Speaker: Prof. H. B. Hope, chemical- 
engineering department, Cooper Union Insti- 
tute of Technology. 


Region 
I New England 
II Eastern 


III Alleghenies 
IV Southern 
Midwest 
VI Northern Tier 
VI Southern Tier 
VII Pacific N.W. 
VII Pacific S. W. 
VIII Northern 
VIII Southern 
VIII Rocky Mountain 


University of Maine 
College of the City of New York 


Lehigh University 

University of Florida 

Michigan State College 

University of Wisconsin 

University of lowa 

Washington State College and University of Idaho 
California Institute of Technology 

Oklahoma A & M College 

Texas, A & M College of 

University of New Mexico 


STUDENT BRANCH OF PRATT INSTITUTE 


Jan. 20. Election of officers held for the 
spring term. Attendance: 40. 


Clarkson College of Technology 


Jan. 22. Program: Film entitled ‘‘Die Cast- 
ing,’ product of The New Jersey Zinc Com- 
pany. Attendance: 115. 


University of Detroit 


Jan. 6, Chemistry Building. Speaker: Tom 
Koebel. Subject: Problems of Living and 
Working on Ice-Clad Mt. Washington, N. H. 
Attendance: §0. 


Drexel Institute of Technology 


Jan. 21, Student Building. Speaker: Mr. 
Moxey, assistant chief engineer, automotive 
division, Sun Oil Company. Subject: Design 
of Gasolines. Attendance: 49. 


Duke University 


Jan. 13, J. E. Martin, presiding officer. 
Program: Two films, “Building the Golden 
Gate Bridge,’ and “The Making of Alloy 
Steel,’” products of Bethlehem Steel Corpora- 
tion. Announcement of contest to be held 
by Duk-Engineer for outstanding papers. 


University of Florida 


Jan. 8, Temporary Building F, room 101. 
Walter B. King, Jr., presiding officer. Election 
of officers held. Program: Technicolor mo- 


Host 


Albuquerque, New Mexico 


MECHANICAL ENGINEERING 


tion picture ‘Steam Progress."’ Attendance 
34. 


George Washington University 


Jan. 7, Government Building, room 101 
Speaker: Charles F. Kottcamp, member 
ASME, assistant to director of research, Loco 
motive Development Committee, Bituminou 
Coal Research, Inc. Subject: The Coal-Burn 
ing Gas-Turbine Locomotive. Attendance: 60 


Georgia School of Technology 


Jan. 13, Mechanical Engineering Building 
Presiding officer: E. R. Du Bose. Speaker 
Prof. W. A. Hinton, member ASME, honorary 
chairman. Subject: ASME Principles, Prac 
tices, and Advantages to Prospective Members 
Attendance: 93. 

Jan. 20, Mechanical Engineering Building 
Speaker: Mr. Fair, New Departure Ball Bear 
ing Company. Subject: Manufacture of Bal! 
Bearings, illustrated with film showing manu- 
facture. Attendance: 94. 

Jan. 27, Mechanical Engineering Building 
Speaker: W. J. Campbell, welding specialist, 
General Electric Company. Subject: Talk 
and film on Electric Welding, Design, and Use 
Attendance: 94. 


University of Idaho 


Dec. 15, Engineering Building. Speaker 
R. H. Allen, Aqua Heating Company, Seattle 
Wash. Subject: Radiant Heating. Artend- 
ance: 60. 


Illinois Institute of Technology 


Jan. 13, North Union Building, I. C. Hamil- 
ton, presiding officer. Election of officers. 
Attendance: 50. 


Johns Hopkins University 


Jan. 16, Paul Flynn, presiding officer. Pro- 
gram: Two reels of movies dealing with the 
manufacture of copper, its alloys, and magne- 
sium, product of the Revere Copper and Brass 
Company. Attendance: 45. 


University of Kansas 


Jan. 13, Lindley Auditorium. Speaker: Mr. 
Klein, consulting engineer, Mackie-Clemens 
Fuel Company, Pittsburgh, Kan. Subject 
Coal Production and Uses. Attendance: 70. 


1948 ASME Regional Student Conferences 


Place Date 
Orono, Maine May 7-8 
New York, N. Y. May l or 8 
(Tentative) 
Bethlehem, Pa. April 16-17 
Savannah, Ga. April 5-6 
East Lansing, Mich. April 26-27 
Madison, Wis. May 10-11 
Davenport, lowa April 18-20 
Pullman, Wash. May 5-8 
Pasadena, Calif. April 23-24 
Tulsa, Okla. May 14-15 
College Station, Texas April 12-13 


April 23-24 
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ASME STUDENT BRANCH OF THE UNIVERSITY OF MICHIGAN 


University of Kentucky 


Dec. 12, Memorial Hall, in conjunction with 
the general Engineering Convocation. 
Speaker: Prof. Russel A. Dodge, professor of 
engineering mechanics, University of Michi- 
gan. Subject: The Principles of Fluid Flow. 

Jan. 15, Training School Auditorium, J. L. 
Morrissey, presiding officer. Program: Film 
on “Diesel Engines." Attendance: 292. 

Jan. 22, Training School Auditorium. 
Speaker: S$. D. Fulton, Westinghouse Corpora- 
tion. Subject: Gas and Steam Turbines. 

Jan. 29, Training School Auditorium. 
Speaker: Kendall Weisiger, Bell Telephone 
Company. Subject: The Engineer as an Ad- 
ministrator. 


Lafayette College 


Jan. 8, Mechanical Laboratory, John S. 
Trogner, presiding officer. Officers for the 
spring term were elected. Speaker: Hegbert 
Levin, mechanical-engineering student from 
the senior class. Subject: Make It Look 
Good. Program also included showing of 
Kodachrome motion-sound picture Cast- 


ing,’’ product of the New Jersey Zinc Com- 
pany. 


Michigan State College 


Jan. 27, Olds Hall, room 111. Speaker: 
George Sandburn, chief field engineer, Fellows 
Gear Shaper Company. Subject: Gear Manu- 
facturing and Development of the Involute by 
a Reciprocating Cutting Tool. Attendance: 
69. 


University of Michigan 


Dec. 17, 1947, Michigan Union. Annual 
“Spoofuncup™’ banquet. Guests: Four pro- 
fessors representing the engineering-mechan- 
ics, mechanical-engineering, and metal-proces- 
sing departments. Prof. E. T. Vincent of the 
mechanical-engineering department was chosen 
as the ‘‘spoofingest’’ professor and awarded 
the “‘spoofuncup"’ for the year. Attendance: 
62. 

Jan. 7, Michigan Union. Program: Three 
movies, ‘Looking Through Glass,"’ a short 
on the British glass industry; ‘*Powder Metal- 
lurgy,’’ and ‘’Die Casting." Attendance: 112. 


ASME STUDENT BRANCH OF THE UNIVERSITY OF NEBRASKA 


University of Minnesota 


Jan. 14, Coffman Memorial Union. Pro- 
gram: Two films, ‘Unfinished Rainbows," 
the story of aluminum; and ‘‘Prospecting for 
Petroleum."’ 

Jan. 28, Coffman Memorial Union. Pro- 
gram: Talks by student members Frank Beery, 
Bob Montague, Bob Ernt, and Gordon Wickre. 


University of Missouri 
Jan. 15, temporary classroon T-4. Speaker: 
Dr. Scorah, chairman of the mechanical- 
engineering department. Subject: Senior 
inspection trip. Walter Roesener was elected 
chairman for the winter semester. Attendance: 
76. 


University of Nebraska 


Dec. 17, Richards Laboratory, room 206, 
annual joint meeting with Nebraska Section 
ASME. Speaker: Prof. Wm. L. De Baufre, 
Fellow ASME, chairman of the department of 
engineering mechanics, University of Ne- 
braska. Subject: Manufacture of Oxygen. 
Attendance: 123. 
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Jan. 14, Richards Laboratory, room 206, 
James Jensen, presiding officer. Officers for the 
spring semester were elected. Speaker: Prof. 
N. H. Barnard, member ASME, chairman, 
mechanical-engineering department, Univer- 
sity of Nebraska. 

Subject: Student Papers. Program: Two 
films, “Aerodynamics of Airfoil,’’ and ‘‘Fly- 
ing." Attendance: 56. 


University of Nevada 


Dec. 17, New Engineering Building, Mr. 
Coe, presiding officer. Speakers: Student 
members who gave talks on gas turbine, jet 
engine, and pulse engine. Program: Motion 
picture showing aircraft take-off assisted and 
unassisted by rockets and jet units. Ar- 
tendance: 18. 

Jan. 14, Engineering Building, Charles Coe, 
presiding officer. It was decided to elect 
officers annually rather than before each semes- 
ter. Program: Film ‘‘Jet Propulsion," prod- 
uct of General Electric Company by the Walt 
Disney Studios. Attendance: 34. 


New York University (Day) 


Jan. 6, University Heights campus. 
Speaker: Merrill C. Horine, sales-promotion 
manager, The Mack-International Motor 
Truck Co., New York, N. Y. Subject: Auto- 
motive Diesels. Attendance: 60. 


Northeastern University 
Jan. 8, Botolph Building, Francis J. Calla- 
han, presiding officer. Officers elected for the 


term February, 1948, to October, 1948. At- 
tendance: 40. 
University of Oklahoma 
Dec. 17, Engineering Auditorium, joint 
meeting with AIEE. Officers of the AIEE 
presided. Speakers: W. B. Clayton, commer- 


cial vice-president, General Electric Company, 
and L. T. Blaisdell, also a vice-president of 


OFFICERS OF STUDENT BRANCH OF QUEENS 
UNIVERSITY 
(Left to right: W. Sutherland, chairman; M. 
Campbell, treasurer; Prof. H. G. Conn, hon- 
orary chairman; J. Williams, vice-chairman; 
J. Smythe, secretary) 


General Electrical Company. Subject: The 
speakers’ experiences from engineer trainee to 
executive with the General Electric Company. 
Attendance: 300. 

Jan. 7, Engineering Auditorium, Robert, M. 
Wright, presiding officer. Speaker: Frank 
S. Roop, Jr., junior member ASME. Subject: 
Mid-Continent Section meeting, and coming 
district meeting of Region VIII. Program: A 
movie on steam turbines by Allis-Chalmers 
Manufacturing Company. Attendance: 24. 


Ohio State University 


Dec. 4, Robinson Laboratory, Ralph Stim- 
son, presiding officer. Program: Movie on 
Aluminum. Attendance: 60. 

Jan. 15, Robinson Laboratory. Election of 
officers held. Program: Technicolor movie 
**Blowpipes,’’ which portrayed the history of 
glassmaking and its development through the 
ages. Attendance: 102. 

Jan. 29, Social Administration Building 


ASME STUDENT BRANCH OF TUFTS COLLEGE 


MeEcHANICAL ENGINEERING 


Auditorium. Guests: ASME Columbus Sec 

tion. Speaker: H. A. Ingram, Babcock & Wil 

cox Company, who commented on operations 
shown in a movie ‘‘Steam Power for American 
Sea Power."’ Attendance: 105. 


University of Pittsburgh 


Jan. 15, Cathedral of Learning. Speaker 
Prof. G. O. Manifold, junior member ASME, 
honorary chairman. Subject: Address to the 
graduating seniors on advantages and reasons 
for transferring from student membership to 
junior. Election of officers for the spring 
semester was held. Attendance: 177. 


Polytechnic Institute of Brooklyn 


Dec. 16, Joseph Turchiano, presiding officer 
Speaker: J. N. Landis, director at large, 
ASME, Consolidated Edison Company of 
New York, N. Y. Subject: The Engineer, 
His Society, and His Potentialities. Attend- 
ance: 90. 


Purdue University 


Dec. 16, Electrical-Engineering Building 
An oil painting by Rockwell Kent was pre- 
sented to the University by Hartely Sherwood, 
on behalf of the bituminous-coal industry. 
The painting is one of a series that depict the 
power and uses of coal. Speaker: L. K. Sill- 
cox, nonresident professorial lecturer in engi- 
neering. Subject: Consequences. Attend- 
ance: 175. 

Jan. 13, Mechanical Engineering Building. 
Speaker: Prof. H. G. Veneman, professor of 
refrigeration. Subject: Low-Temperature Re- 
frigeration. Attendance: 75. 


Queen’s University 
Dec. 2. Program: F. W. Cranston, Babcock 
and Wilcox, Goldie, McCulloch, Ltd., pre- 
sented films and slides dealing with modern 
boilgr construction. 
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Rice Institute 


Dec. 8, Mechanical Laboratory 206, Donald 
Dean Weeke, presiding officer. Speaker: Joe 
Morelege. Subject: Counterbalance for Loco- 
motive Drive Wheels. Attendance: 15. 

Jan. 12, Mechanical Laboratory 206. Elec- 
cion of officers was held. Attendance: 31. 


Rutger’s University 


Jan. 12. New officers were elected for the 
spring term. 


University of Southern California 


Dec. 11, Annex 101. Speaker: C. T. Colley, 
member ASME, Link-Belt Company, Los 
Angeles, Calif. Subject: Bele Conveyers. 
Attendance: 53. 

Jan. 15, Engineering 309. Election of officers 
for the spring semester was held. Attendance: 


42. 
Stevens Institute of Technology 


Dec. 18, Smoker. Program: An engineer 
from the Stevens Towing Tank, gave a talk on 
its accomplishments in the testing and design- 
ing of ship hulls. A film was shown depicting 
towing of models through the water in the 
three tanks now in use. Speakers: A. R. 
Mumford, vice-president, ASME Region II, 
and Prof. John D. Shaw, assistant director, 
powder-metallurgy laboratory. Thirty mem- 
bers visited the Long Lines Building of the 
New York Telephone Company on the same 
date. 


University of Texas 


Jan. 5. Speaker: Dr. R. W. French, head of 
the Texas Bureau of Business Research. Sub- 
ject: Business Outlook for Graduating Engi- 


neers 
University of Toronto 


Dec. 11. Speaker: Lieut. Col. T. Medland, 
executive director of the Association of Pro- 
fessional Engineers. Subject: The Engineer in 
the World of Tomorrow. 


Tufts College 


Dec. 10, Braker Hall, joint meeting with the 
other student-engineering societies. Subject: 
Discussion of pros and cons of the unionization 
of engineers, sponsored by Tufts Engineering 
Council. Attendance: 160. 


Vanderbilt University 


in. 12, room 12 Engineering Building, Sam 

Shelby, presiding officer. Committees were 
inted and reorganized as required by the 
laws. Attendance: 37. 


Virginia Polytechnic Institute 


in. 13, W. G. Boggs, presiding officer. 
‘rot. J. B. Jones, member ASME, head of the 

-hanical-engineering department, presented 
“tanley Ragone with a junior-membership 
‘ward, the gift of the Virginia Section ASME. 
“rogram: Movie on ‘‘Magnesium From the 
Sea,’ prepared by the U. S. Bureau of Mines. 
\ttendance: 147, 

jan. 27, Building 365. Program: Techni- 
color film, “Steam Progress,"’ product of the 
Combustion Engineering Company, covering 
the history of steam generators from the Heine 
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boiler down to the present-day high-tempera- 
ture and pressure boilers. Attendance: 140. 


Washington State College 


Jan. 15, Dean Ladd, presiding officer. Pro- 
gram: Preview of films for possible use in forth- 
coming programs. Tentative dates were pro- 
posed for Northwest Student Conference to be 
held jointly by the College and the University 
of Idaho. Attendance: 31. 


University of Washington 


Jan. 15, Guggenheim Hall. Speaker: War- 
ren Philbrick, member ASME, instructor of 
mechanical engineering. Subject: Employ- 
ment Possibilities for Mechanica] Engineers in 
the Pacific Northwest. Attendance: 53. 


Wayne University 


Jan. 2, field trip to the plant of the Kaiser- 
Frazer Corporation, Willow Run, Mich. 

Jan. 8, Webster Hall, John H. Hughes, pre- 
siding officer. Election of officers for the 
spring semester. Speaker: George Lange, Ex- 
Cell-O Corporation. Subject: Fuel-Injection 
Systems for Gasoline Engines. Attendance: 36. 


University of West Virginia 


Jan. 21, meeting of the branch with T. E. 
Purcell, vice-president, Region V, ASME, A. J. 
Kerr, chairman of Student and Recent Grade 
Committee, Pittsburgh Section, and L. Tatter- 
sall, chairman of Membership Development 
Committee, Pittsburgh Section. Also present 
were Mr. Davis, dean of the engineering school ; 
Mr. Cather, head of the department of me- 
chanical engineering, Mr. Reynolds, honorary 
chairman of the student branch, and instruc- 
tors at the University. Plans were made for 
expansion of the branch, with the aid of the 
Pittsburgh Section. 


University of Wisconsin 


Dec. 9, Mechanical Engineering Building, 
F. Edward Hillery, presiding officer. Speaker: 
Dean Withey. Subject: The Professional 
Status of the Engineer. Attendance: 52. 


University of Wyoming 


Jan. 20, Engineering Building, Tony Yugo- 
vich, presiding officer. This was a joint mect- 
ing with the local branches of AIEE and ASCE. 
Speaker: R.T. McCalmon, Denver representa- 
tive of A. M. ByersCompany. Subject: Radi- 
ant Heating. Attendance: 100. 


Keep Your ASME 
Records Up to Date 
EADQUARTERS depends on its master 


membership file for answers to hundreds 
of inquiries daily pertaining to its members. 
All other Society records and files are kept up 
to date through changes processed through ic. 
The listings in future ASME Membership 
Lists will be taken directly from the master 
file. It is important to you that it lists your 
latest mailing address and your current busi- 
ness connection. 

The mailing form on this page is published 
for your convenience. You are urged to use it 
in reporting recent changes. 

Your mailing address is important to Head- 
quarters. Please check whether you want 
your mail sent to home or office address. 


ASME Sections 
Coming Meetings 


Akron-Canton: March 18. Women's City 
Club, Akron, Ohio. Dinner at 6:30 p.m.; 
meeting at 8 p.m. Subject: Smoke Elimina- 
tion in Our Cities, by Fred D. Mosher, chair- 
man, Advisory Committee on Smoke Abate- 
ment, Erie, Pa. 

Cleveland: March 11. Cleveland Engineer- 
ing Society at 8 p.m. Joint-meeting with the 
AIEE Cleveland Section. Subject to be an- 
nounced. Speaker: T. Keith Glennan, presi- 
dent, Case Institute of Technology, Cleveland, 
Ohio. 
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Hartford: March 16. City Club of Harttord, 
Conn., at 7 p.m. Subject: The Engineer's 
Place in the World of Tomorrow by A. A. 
Nichoson, assistant vice-president, The Texas 
Company, New York, N. Y. 

Metropolitan: March 9. Opportunities 
Forum. Room §01,'!7:30p.m. Subject: Engi- 
neer’s Opportunities, by E. G. Bailey, president 
ASME. Free refreshments will be served. 

March 11. Special Department, Engineers’ 
Forum. Room 1101,'7:30p.m. Subject: The 
World Engineering Conference. 

March 11. Woman's Auxiliary Annual Card 
Party. Engineering Woman's Club, 2 Fifth 
Avenue, New York, N. Y. Luncheon at 1 
p-m. $2.00 per person. 

March 16. Materials-Handling Forum. 
Room 1101.! 

March 23. Special Department, Engineers’ 
Forum. Room §02,'7:30 p.m. Subject: Taft- 
Hartley Law as It Affects Engineers, by Bernard 
Fitzpatrick, director industrial relations, Com- 
merce and Industry Association of N. Y. 

March 25. Power Department. Room 502, 
7:30 p.m. Subject: Historical Development 
of the Rocket Motor, by James H. Wyld, chief 
research engineer, Reaction Motors, Inc. 

March 31. Special Department, Photo- 
graphic Division. Room 1101, 7:30 p.m. Sub- 
ject: Industry Sits for It’s Portrait, by Roy E. 
Stryker, head of photographic section, public- 
relations department, Standard Oil Company 
of N. J. 

New Haven: March 10. Place to be an- 
nounced. Time: 8 p.m. Subject: Report on 
Jet Propulsion, by Charles L. Fay, director of 
flightresearch, Bell AircraftCorp., Buffalo,N.Y. 

Oregon: March 17. Hyster Company planr, 
6:30p.m. Subject: Materials-Handling Equip- 
ment Serves Industry, by Eugene Caldwell, 
general manager, Hyster Company. Talk sup- 
plemented by a colored movie, a tour of the 
plant, and demonstration of products of the 
Hyster Conpany. 

Philadelphia: March 10. Student Night. 
Subject: Economic Status of the Junior Engi- 
neer. 

March 16. Room 314, Engineering Bldg., 
University of Pennsylvania. Subject: The 
Relation of Pure Science to Engineering, by 
Dr. W. F. G. Swann, Bartol Research Founda- 


tion. 
March 17. (Place to be announced). Sub- 
ject: Engineering Background of Nuclear- 


Energy Development, by A. L. Baker, vice- 
president, Kellex Corp., New York, N. Y. 

March 23. (To be announced). 

March 24. Wilmington Section meeting. 
(Place to be announced). Joint Meeting with 
student branch, University of Delaware, Wil- 
mington, Del. 

Waterbury: March 16. University Club 
Rooms, Hotel Elton; dinner at 6:30 p.m.; 
meeting at 8:30 p.m. Subject: Special-Purpose 
and Hi-Production Machinery, by Robert G. 
Dexter, Barkley and Dexter, Boston, Mass. 

Worcester: March 4. Worcester Polytechnic 
Institute; dinner at 7 p.m., meeting at 8 p.m. 
Subject: Color Conditioning in Industry, by 
L. E. Whitmoyer, E. I. du Pont de Nemours 
and Company, Inc., Wilmington, Del. 


1 Engineering Societies Building, New York, 
N. Y. 


MECHANICAL ENGINEERING 


Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies 
Personnel Service, Inc., which is under the joint management of the national 
societies of Civil, Electrical, Mechanical, and Mining and Metallurgical 


Engineers. 
operative nonprofit basis. 


This Service is available to members and is operated on a co- 
In applying for positions advertised by the Service, 


the applicant agrees, if actually placed in a position through the Service as a 
result of an advertisement, to pay a placement fee in accordance with the 


rates as listed by the Service. 


These rates have been established in order to 


maintain an efficient nonprofit personnel service and are available upon 


request. 
columns. 
mailed to the New York office. 


This also applies to registrants whose notices are placed in these 
All replies should be addressed to the key numbers indicated and 
When making application for a position 


include six cents in stamps for forwarding application to the employer and 

for returning when necessary. A weekly bulletin of engineering positions open 

is available to members of the co-operating societies at a subscription of $3.50 
per quarter or $12 per annum, payable in advance. 


New York Chicago 


8 West 40th St. 


211 West Wacker Drive 


San Francisco 


Detroit 
57 Post Street 


109 Farnsworth Ave. 


MEN AVAILABLE! 


Enotnegr, 32, ME and MS in ChE, regis- 
tered, 9 vears’ diversifted engineering experi- 
ence. Desires research or development posi- 
tion with firm whose problems require a back- 
ground in mechanical and chemical engineer- 
ing. Me-270. 

Puant EnGineer, 16 years’ experience as 
master mechanic, plant engineer, and plant 
superintendent in farm-machinery, automo- 
bile, and food-processing plants. Time-study, 
methods, and building-construction experi- 
ence. Me-271. 

Process-Controt EnNGineger, 40, married, 
ChE, ME in physics, chemistry. Broad back- 
ground process control, instrumentation, plant 
design, and operation in chemical and allied 
industries. Eleven years’ instrument-develop- 
ment and process-application engineering, 
instrument manufacturers. Organizing ability. 
Desires permanent connection chemical indus- 
try. Me-272. 

PLrant Enoineer, BSME, 29, five years’ 
experience in all phases methods engineering, 
plant supervision, construction, and mainte- 
nance. Seeks position with concern that will 
offer advancement based on merit; presently 
employed. Me-273. 

Executive, 43, MIT Graduate BS. Experi- 
ence in costs, rate setting, and time study; 
also as industrial salesman, plant superinten- 
dent, industrial engineer, production manager, 
plant manager, and senior consulting engineer. 
Me-274. 

Mecnanicat Enocineer, BE, 38, married. 
Presently employed. Wide variety of experi- 
ence in construction, test procedures, and re- 
port writing, steel-mill operation, and me- 
chanical design. Possesses administrative 
ability and ambition. Desires to engage in 
progressive enterprise where professional 
experience and administrative capabilities can 
be fully utilized. West Coast preferred. 
Me-275. 

Mecuanicat ENGINEER, experience in de- 
signing, building, and improving textile 
machinery, mechanica! and electrical research 

' All men listed hold some form of ASME 
membership. 


work in supervisory Capacity, inventive 
ability; 26 years with two of the largest carpet 
mills. Desires responsible position in same 
field. Me-276 
MecuanicaL ENGINEER, 
years’ experience in aircraft and chemical 


industries, chiefly developmental and experi- 


27, married, § 


mental work. Some machine design and 
drafting. Familiar with machine-shop meth- 
ods. Interested in development or production. 


Location preferred, Northeast. Me-277. 

Executive ENGINEER OR PLANT MANAGER, 
18 years’ experience as an executive in petro- 
leum and process industries as chief engincer 
in charge of design and construction, also 
superintendent in charge of manufacturing 
operations, also superintendent in charge of 
maintenance utilities. Has directed 
activities of over 2000 men. Registered in 
New York and Illinois. Me-278. 


POSITIONS AVAILABLE 


SUPERINTENDENT OF BUILDINGS AND 
Grounps, 40-50, mechanical graduate, with 
considerable experience covering maintenance 
and operation of heating, buildings, power and 
light, and construction, to take charge of 
college properties. $5000-$6000. Central 
New York State. Y-159. 

ENoinegr, mechanical graduate, with 
at least 10 years’ experience in design and 
development of computers and electronic con- 
trols to supervise design of high-speed com- 
puting equipment. $10,000-$12,000. Connec- 
ticut. Y-181. 

INVESTIGATION ENGINEER, Mechanical gracu- 
ate, to investigate from theoretical ba k- 
ground designs for various mechanical proj- 
ects including designers’ calculations on 
stress analysis, motions, etc. Will anal: ze 
field stress analysis motions, etc., also dica 
received from equipment in use. Salary 
$6500-$7000. Location, upstate New York. 
Y-207(a). 

Evectronic, MecHaNnicaL ENGINEERS, 
Puysicist, BS degree with 3 years’ experic: .¢ 
in any one of the following fields: servome: 
nisMs, gyrOscopics, instrumentation, auc 

(ASME News continued on page 288) 
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HIGH PRESSURE BOILER PLANTS USE YARWAY BLOW-OFF VALVES 


It's a fact! Four out of every five high pressure boiler 
plants in the United States are equipped with Yarway 
Blow-Off Valves. 

Why such an overwhelming acceptance? Dependable 
performance. 

The proved performance of Yarway Blow-Off Valves is 
due to outstanding design, sound engineering and 
careful manufacture. 


The famed Yarway Seat/ess principle eliminates a major 
source of blow-off valve trouble. Yarway Seatless Valves 


position. 


Yarway Unit Tan- Yarway Unit Tandem Valve, 
dem Valve, flanged combining the Yarway Seatless 


have no seat to score, wear, clog and leak. And constant 
research, leading to mechanical and metallurgical 
advancements, keeps Yarway Valves ever ahead of 
changing service requirements. 

Next time you order blow-off valves, remember— power 
engineers vote 4 to 1 for Yarways. You'll find all the 
details in Yarway Bulletin B-432. 


YARNALL-WARING COMPANY 
108 Mermaid Avenue, Philadelphia 18, Pa. 


type, sectioned (sealing) Valve and the Yarway 
through Seatless Hard-Seat (blowing) Valve in 
sealing valve. a single forged ,steel body. 
Valve is in open —_‘Flanged-type shown. For pres- 
sures from 400 to 2500 psi. 
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frequency, and electromechanics, to do design 
and development work in the guided-missile 
field. $4000-$6000. Michigan. Y-219. 
MAINTENANCE ENGINEERS, mechanical 
graduates, or civil engineers with a great deal 
of mechanical-engineering experience. Must 
have a minimum of 3 to 5 years’ experience in 
maintenance and construction in an operating 
refinery or with experience in refinery construc- 
tion and maintenance work in large con- 
struction firms. Living quarters available for 


men who will go single status. $6300. 
South America. Y-223. 
Sates Enoinger, mechanical graduate, 


young, with instrument experience, to sell 
hydraulic controls and equipment. New 
Jersey resident preferred. Northern New Jersey. 
Y-228. 

Instructor, mechanical graduate, to teach 
courses in elementary steam engineering, air 
conditioning, and mechanism; also conduct 
inspection trips. $2400 a year plus cost-of- 
living allowance of $480. Start September, 
1948. Ohio. Y-243. 

Mecuanicat-DesiGn DrarrsMAN, with at 
least 5 years’ process and power-piping experi- 
ence to lay out and detail sugar-mill piping 
and equipment. $6000-$7000. New York 
with occasional traveling to Caribbean area. 
Y-255. 

MecuanicaL ENGINEER to prepare layout 
drawings and follow through on installation 
for research laboratory. Must have experi- 
ence in high-pressure steam, stills, and auto- 
claves. Salary open. New York, N. Y. 
Y-259. 

Juntor Mecuanicat ENoinger, with 1 to 3 
years’ experience, preferably with thermo- 
static metals. Will do general engineering 
work, including research, development, and 
some production. Experience in heat-control 
or instrument field desirable. $3600-$3900. 
Northern New Jersey. Y-267. 

Instructor, young, mechanical degree, for 
machine-tool laboratory. Should have some 
experience in actual machine-shop operation, 
and also understand something about tooling. 
Will be given responsibility of machine-tool 
laboratory. Position starts end of March. 
Salary open. Washington State. Y-272. 

Mecuanicat ENGINEER, young, with heat- 
ing-equipment experience to service controls, 
automatic traps, vacuum pumps, and regula- 
tors; do office routine and later become sales 
representative. $2200-$3120. New York, N. Y. 
Y-275. 

Macaine-Toot Desicners, 35-40, with 
mechanical-engineering degree and minimum 
of 5 to 10 years’ experience, in the design of 
heavy machinery. Position will eventually 
lead to chief draftsman. Company will pay 
expenses. $5000-$6000. Southern Ohio. Y-283. 

MecHanicat or Exvectricat ENGINggER, 30- 
35, with thorough technical education, to pre- 
pare plans and specifications for installations 
in industrial and commercial buildings of 
heating and ventilating, plumbing, and other 
piping trades, electric-light and power wiring. 
and air conditioning; prepare estimates of cost 
of such installations; supervise such work 
being performed by subcontractors. Should 
have a general acquaintance with all subjects 
mentioned above and expert knowledge of one 

or more. Should have administrative ability 


to employ and direct assistants or specialists. 
Up to $6000 a year, plus bonus. Ohio. Y-291. 

Mecuantcan DesiGNer with experience on 
heavy journal bearings, particularly as ap- 
plied to locomotives and railroad cars. Part 
time. Salary open. Northern New Jersey. 
Y-311. 

MecuanicaL ENGINgER, with | or 2 years’ 
experience in general plant maintenance or a 
recent graduate with real aptitude. Work 
consists of making drawings, calculations, and 
designs for pipe layouts, structural work, 
special machinery, tanks, mixers, etc. Man 
raised in the South preferred. $3600-$4200. 
Virginia. Y-315. 

DesicNer, mechanical graduate with large 
steam-turbine-design experience to design and 
work with group on design of power-plant 
unit. {6000-$7500. Pennsylvania. Y-316. 

Estimator, 35-45, mechanical gradu- 
ate, with 10 or more years’ experience in a 
stamping plant, with 5 years of this experience 
in handling major responsibilities. Will be 
responsible for all estimating done by division. 
Will estimate avtomobile-, refrigeration-, 
electrical-, and farm-equipment parts and 
assemblies, including cost of tooling. Will 
follow through with sales to see that estimates 
are in line. Will have supervision several 
engineers. $6000. Ohio. Y-321. 

Prant Enotnegr, 35-40, mechanical gradu- 
ate, with professional-engineering license in 
New Jersey desirable. Should have ex- 
perience in paperboard manufacturing; experi- 
ence in building, design, and construction, 
desirable. Will be in charge of equipment- 
engineering department, to do repair jobs, 
layouts, and investigation of new equipment, 
$7000-$8000. Northern New Jersey. Y-352. 

Mecnanicat with to 10 years’ 
experience in chemical-plant processing equip- 
ment for development of new products with 
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an established firm. Will be required to do a 
technical as well as a sales job in developing 
the products and in his contacts with the 
chemical industry. Western Pennsylvania. 
Y-360. 

Exrort Encinggr, 35-40, mechanical grad- 
uate, with at least 5 years’ experience covering 
steel bars, shapes, sheets, machinery, and 
equipment to analyze inquiries, prepare quota- 
tions, and follow up purchasing, shipment, and 
payments. $5000-$6000. New York, N. Y. 
Y-365. 

Prant Enoineer, 30-35, mechanical grad- 
uate, with at least 3 years’ experience, prefer- 
ably in paper mill, to design and lay out instal- 
lation of papermaking and power-plant 
equipment. $4000-$5000. Upstate New York. 
Y-370. 

MecHanicaL ENGINEER to teach aerody- 
namics, aeronautical power-plant design, and 
construction. In addition will be called on to 
teach other subjeces in the mechanical-engi- 
neering department. $4000 for 9'/2 months 
work. Position carries the rank of assistant 
professor, Pacific Northwest. R-4718-( 

Mecuanicat ENGinegR, graduate, to design 
coal-mining machinery, particularly coal 
loaders and undercutters. Will be in direct 
charge of design and development work 
$6240 and up. East central Wisconsin 
R-4739-C. 

Mecuanicat DesiGNer, 35-45, graduate, 
with several years’ experience in the design of 
intricate automatic machines, preferably in 
food, tobacco, paper, or clothing industries 
Do mot want automotive or machine-tool 
experience, but versatile designer on special 
intricate packaging and mechanical-handling 
equipment. Must be capable of handling a 
crew of designers and preferably possess a few 
patents. Salary open. Location Michigan. 
D-3687. 


Candidates for Membership and Transfer 


in the 


HE application of each of the candidates 

listed below is to be voted on after March 
25, 1948, provided no objection thereto is made 
before that date, and provided satisfactory 
replies have been received from the required 
number of references. Any member who has 
either comments or objections should write to 
the secretary of The American Society of 
Mechanical Engineers immediately. 


KEY TO ABBREVIATIONS 


Re = Re-election; Re = Reinstatement; Re & 
T = Reinstatement and Transfer to Member. 


NEW APPLICATIONS 
For Member, Associate, or Junior 

Asovu-Sase, Apex Hain, Berkeley, Calif. 
Amrineg, Harotp T., Lafayette, Ind. 
ANDERSON, CHarzes J., Syracuse, N. Y. 
Anton, Nicuotas G., Brooklyn, N. Y. 
Aronow, Martin, L., Camden, N. J. 
Aratxa, M. M., W. Lafayette, Ind. 
Basocx, Henry A., Los Angeles, Calif. 


ASME 


Banerjee, R. N., Minneapolis, Minn. 
BarxuaM, J. E., Oxnard, Calif. 

Bautista, Marciat M., Malate, Manila, P. I. 
Beastey, Richarp Arruur, Washington, D. C. 
Beaupry, Harry J., Manitowoc, Wis. 
Brack, Tuomas A., Edgewood, Pittsburgh, Pa. 
Bocarpus, Franxuin F., Connersville, Ind 
Borau, Kennetu, Wood River, Ill. 

Bourcy, Josep E., Rochester, N. Y. 
Bowersett, C. F., Laurel, Md. 

Branpt, Wetpon H., Pittsburgh, Pa. 
BresNABAN, James K., Lomita Park, Calif. 
Bromsacuer, W. G., Chevy Chase, Md. 
Butmer, CHARLTON ALEXANDER, Buffalo, 

N. Y. 
Campsett, W. R., Winnipeg, Manitobg, (20. 
CampsELL, Joun, Jr., Carrecrofe, Wilmington, 
Del. 
Carter, Wittts Merce, Lexington, Ky. 
Cervaricu, Frank Raymonp, Richmond, \ 4. 
Crpr1ano, Josep A., East Boston, Mass. 
Crark, Ricnarp B., Sidney, N. Y. 
(ASME News continued on page 290) 
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Most industries can profit from the experience of chemical processors 
in the use of Roots-Connersville equipment. Air, gas and solid 
particles are pushed or pulled through pipes by R-C Blowers and 
Vacuum Pumps. Mixtures are agitated and aerated. R-C Meters 
accurately measure gas input and output. Our Liquid Pumps move 
viscous liquids efficiently and economically. 

For blowers, especially, we offer you an exclusive, important 
advantage. That is, our dual-ability to supply either Centrifugal or 
Rotary Positive units. Because we build both, we can recommend, 
without bias, the type which will do the job best. Only Roots- 
Connersville makes available this dual choice. 

Our wide experience in the application of blowers and similar 
equipment is at your service. We help many industries to improve 
processes and products and to reduce costs. Consult us, without 
obligation. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 
803 Michigan Avenue, Connersville, Indiana 


OTARY GQMENTRIFUGAL 


BLOWERS - EXHAUSTERS « BOOSTERS - LIQUID AND VACUUM PUMPS « METERS « INERT GAS GENERATORS 


Marcu, 1948 - 37 
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From our standard sizes of Centrifugal 
and Rotary Positive Blowers, capacities 
ere available from 5 CFM up, for sepo- 
rate er built-in application. 
Rotary Positive Meters measure gases Ace 
with cash-register accuracy, from 1,000 
CFH te 1,000,000 CFH. > 
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Corrin, C. W. Froryp, Englewood, N. J. 

Cong, E:woop E., San Francisco, Calif. 

Coox, Wilmington, Del. 

Coorey, Gorvon A., Sr., Chicago, III. 

Corton, Joun S., Fort Bragg, Calif. 

Crastree, Witttam R., New Bedford, Mass. 
(Re & T) 

Crowtey, Amarose F., Garden City, N. Y. 

Crow ey, Tuomas T., Coraopolis, Pa. 

Desautniers, ANTOINE T., Macon, Ga. 

Duanaraj, Bangalore, South India 

Donatpson, R. M., Hampton, Va. 

E1senstaptT, RayMonp, Brooklyn, N. Y. 

Enouisn, Epwarp Josepn, Jersey City, N. J. 

Fariey, Netson E., Willow Run, Mich. 

Frantz, Cnarzes E., Richland, Wash. 

Frazier, C. H., Lakewood, Ohio 

Fry, Harotp, Laramie, Wyo. 

Furxerson, Arcuis P., Louisville, Ky. 

Fuuzer, Forney, Jr., Charlotte, N.C. 

Gass, Karu W., Pittsburgh, Pa. 

Gipson, Curist1an D., Greene, N. Y. 

Girrorp, ALLEN G., Harborcreck, Pa. 

Guover, Cutrron, Portland, Oregon 

Gorpon, Cuirrorp K., Lakewood, Ohio 

Grant, Jamzs A., Toronto, Ont., Can. 

Gruttcu, Jerry M., New York, N. Y. 

Harner, Orro Paut, Merchantville, N. J. 

Hatt, Joun, New York, N. Y. 

Harper, Wituiam F., Lincoln, Neb. 

Hersert, F., Montclair, N. J. 

Hicu, Joun J., Westfield, N. J. 

Hizey, T. J., Savannah, Ga. 

Hocn, Harotp S., Baltimore, Md. 

Hornic, W. W., Greensboro, N. C. 

Horrgs, Leo, Dayton, Ohio 

Horstman, E. H., Wauwatosa, Wis. (Rt & T) 

Hunt, Matcotm M., Worcester, Mass. 

Irwin, Ross, Rochester, IIl. 

Jacoer, Hupert, Redwood City, Calif. (Re & 
TD 

Jarmy, Howarp, Chicago, Ill. 

Jenxins, Donacp R., Easton, Pa. 

Jongs, Artaur L., Jr., Birmingham, Mich. 

Kapian, Bernarp, New York, N. Y. 

Keuts, Cnartes F., Douglaston, N. Y. 

Kino, Harotp S., Goshen, Ind. 

Kina, Josepn A., Union, N. J. 

Kixer, Josepu C., Houston, Texas 

Kircner, N., West Bend, Wis. 

Kirx, B., Taft, Calif. 

Kissicx, Josepn, Jr., White Plains, N. Y. (Re) 

Know es, Tueopore K., Fairlawn, N.J. (Re & 
T) 

Korn, Artuur, Grand Forks, N. D. 

Lance, H. Frepericx, Peoria, Ill. 

Law, WitxtaM J., Jr., Baltimore, Md. 

Layman, Douotas C., Jeannette, Pa. 

Lzg, Roveric B., N. St. Petersburg, Fla. 

Litre, Epwarp M., Silver Spring, Md. 

Lonc, Joun Joserx, Guilford, Conn. 

Lorant, Huco, New York, N. Y. 

Witttam S., Savannah, Ga. 

Lucas, Witrorp E. G., St. Albans, N. Y. 

Luoinsitt, F., Cuyahoga Falls, Ohio 

Lyern, Artuur G., Jr., Wellesley Hills, Mass. 
(Re & T) 

MacLzop, Davin E., Los Angeles, Calif. 

Mannino, Rosert P., Alhambra, Calif. 

Tuomas A., Jr., New York, N. Y. 

Mascarennas, B. P., Boston, Mass. 

Marta, M. S., San Juan, Rizal, Philippines 

May, Exwoop Russeti, Wilkes-Barre, Pa. 

McLarney, Wn. J., Berwyn, Md. (Rt & T) 


Meap, W. Burr, Baltimore, Md. 
Mituer, Raymonp H. P., Madison, Wis. 


Moore, Tuomas, Oak Ridge, Tenn. 


(Re & T) 
Murpock, Tuomas B., Schenectady, N. Y. 
My anper, Harvey A., Los Angeles, Calif. 
Niayesn, Teheran, Iran 
Paut J., St. Paul, Minn. 
Osersy, Evcene H., Savannah, Ga. 
Onsen, Rocer C., Chicago, Ill. 
Osporn, Kennetu R., Haddonfield, N. J. 
Ostapaut, Harotp E., Wilmington, Del. 
Park, Hersert M., Youngstown, Ohio 
Parrett, Jonn T., New York, N. Y. 
Pavotxo, Grorce James, Lorain, Ohio 
Pearce, D. M., Jr., Glen Rock, N. J. 
Puaneur, Roporpue E., Montreal, Quebec, 
Can. 
Pugups, Kenneta G., South Lyon, Mich. (Rt) 
Pottarp, R. Srorswoop, Philadelphia, Pa. 
(Re & T) 
Ranney, W. E., Louisville, Ky. 
Rercuarp, J. B., Akron, Ohio 
ReyNno tps, CiirrorD Jack, Toledo, Ohio 
Ruopen, H. G., Cambridge, England 
Rietmann, E. A., New York, N. Y. 
Rosertson, Gorvon, Springfield, Mass. 
Rosinson, James E., Columbus, Ohio 
Rocue, Davip M., Lorain, Ohio 
Rocers, Harry S., New York, N. Y. 
Rorucuitp, Oscar A., Chicago, 
SatpatT, Joun H., Niagara Falls, Ont., Can. 
Sawyer, Joun W., Washington, D.C. (Re & T) 
Epcar C., Des Moines, lowa 
Scnirruin, Artuur K., Indianapolis, Ind. 
Scnusert, Dag L., Tacoma, Wash. (Rt & T) 
Scorr, Harry R., Jr., Baltimore, Md. 
Scott, James C., Long Branch, Ont., Can. 
Sums, E. Raupn, Jr., New York, N. Y. 
Sxinner, A. C., Jr., Jacksonville, Fla. 
Smitn, Joun Epcar, Sr., Springfield, Pa. 
Soissa, J. A., Kenilworth, Ill. 
Srarxer, Epwarp A., Bay City, Mich. (Rr) 
Srrimet, Georce H., Irvington, N. Y. 
Szenas, ALexanper A., Greensburg, Pa. 
Vanper Bozcu, Bruce Lez, Hampton, Va. 
Waconer, C. Enruer, Snyder, N. Y. 
Warner, W. W., Kent, Ohio 
Way, Rosert C., Columbus, Ohio 
Weisser, N. M., Brooklyn, N. Y. 
Wuez.er, W. A., Jr., Bridgeport, Conn. 
Wurte, Rosert C., Ann Arbor, Mich. 
Wittarp, W. R., San Mateo, Calif. 
WituraMs, Epwin S., Chattanooga, Tenn. 
Witttams, F. D. M., Nobel, Ont., Can. 
WinketMan, Freperic WittiaM, Lavallette, 
N. J. 
Wrnsx1, Sipney Z., San Angelo, Texas 
Woop, Paut I., Burbank, Calif. 
Wrmss, Norman E., Evanston, Ill. 
Yearpzey, James H., Uniontown, Pa. 
Zoxrscu, ARNOLD BernarD, Faribault, Minn. 


CHANGE IN GRADING 
Transfers to Fellow 


Bett, Franx S., Pittsburgh, Pa. 
Biccert, F. C., Jr., Pittsburgh, Pa. 

Fox, Joun H., Pittsburgh, Pa. 

Ga Joun Morin, University, Ala. 
Jouty, Tuomas D., Pittsburgh, Pa. 
Trunks, Pittsburgh, Pa. 


Transfers to Member 


Austin, Hoyt, Barcelona, Venzuela 
Bassett, V., Bethlehem, Pa. 


MECHANICAL ENGINEERING 


Buss, Joun Warren, Bethlehem, Pa. 
Brestove, Pittsburgh, Pa. 
Cutavetta, Vircit V., Somerville, N. J. 
Dawson, Joun T., Emeryville, Calif. 
Fixman, C. M., Redwood City, Calif. 
Frrer, Ross Laupgr, Cleveland, Ohio 
Gires, Cuaruie’M., Seattle, Wash. 
Grumatatrt, Victor J., Erie, Pa. 

Hatt, Louisville, Ky. 

Hocxema, Frank C., Lafayette, Ind. 
Jerrerps, Josepn C., Charleston, W. Va. 
Kramer, Bernarp L., Albany, N. Y. 
Menrincer, Frank J., Cambridge, Mass. 
Powe t, S. Curtis, Quincy, Mass. 
Purpy, Arpert A., Wollaston, Mass. 
Renpvos, Joun J., Stamford, Conn. 
Scumoyer, Ricuarp L., Fullerton, Pa. 
Supputn, H. Norton, Watertown, N. Y. 
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Necrology 


HE deaths of the following members have 
recently been reported to headquarters: 


Bateman, Georcs F., January 29, 1948 
Dexter, Howarp W., Jr., January 18, 1948 
Georcer, Francis A., Jr., June, 1947 
Gresn, Heatiey, September 20, 1947 
Hatt, Ropney D., January 13, 1948 
Hamitton, J., January 27, 1948 
Hunt, Rosert, November 26, 1947 
Hunter, Joun ALexanper, November 17, 1947 
Kuen, Avoust C., February 2, 1948 

Le Pace, Cuirrorp B., January 15, 1948 
Mack, Apert J., October 25, 1947 
OxpuaM, Percy T., January 18, 1948 
Sanoster, December 15, 1947 
Scuwartz, ANprew J., October 12, 1947 
SHERMAN, Warren S., December 19, 1947 
Terry, Rocer V., January 9, 1948 

Topp, Paut E., November 28, 1947 
Woxurka, Ermer O., May 12, 1947 
Orvitte, January 30, 1948 


ASME Transactions for 
February, 1948 


HE February, 1948, issue of Transactions 
of the ASME contains the following 


Meter for Flow:ng Mixtures of Air and 
Pulverized Coal, by H. M. Carlson, P. M. 
Frazier, and R. B. Engdahl 

Test Data on Gas-Side Sulphate-Type De- 
posits on Tubes Beyond Boiler Furnace, 
by J. F. Barkley, L. R. Burdick, and A. A. 
Berk 

Progress Report No. 1 on Tool-Chip Inter- 
face Temperatures, by K. J. Trigger 

The Role of Mechanite Metal Castings io 
Engineering Production, by C. R. Austin 

Nozzle Flow Characteristics in Pneumatic 
Force-Balance Circuits, by D. B. Kirk 

Some Properties and Mechanical Applica- 
tions of Compar, by J. J. Hitov 

Cross-Laminated Oak, by E. G. Stern 

Stretch Notch Sensitivity With Eccentric 
Holes, by L. Schapiro and R. H. Esling 

Discussion, by J. K. Salisbury 
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